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Duodenal Ulcer in Children’ 


FAY K. ALEXANDER, M.D. 


Germantown, Penna. 


HE POSSIBILITY of an inflammatory 

lesion of the duodenal bulb is not 
considered frequently enough in the dif- 
ferential diagnosis of gastro-intestinal tract 
upsets or abdominal pain in children. For 
one to suspect ulcer in children presenting 
symptoms referable to the abdomen or 
gastro-intestinal tract, it is essential to ac- 
cept the fact that ulcer can and does occur. 
The purpose of this paper is to cite some 
significant observations from the literature 
regarding duodenal ulcer and to present a 
series of illustrative case histories and 
roentgenograms of the lesion in children. 

Thiele (1) reported a series of 248 cases 
of ulcer in children sixteen years old or 
younger, half of which were duodenal in lo- 
cation. 

Hirsch (2), in a very large collected series 
of peptic ulcer, reported the incidence in 
children to be between (0.3 and 1.0 per cent, 
but did not distinguish between duodenal 
and gastric lesions. 

Cockovic (3) showed that more than 
18 per cent of his cases of ulcer presented 
clinical symptoms developing between the 
ages of ten and twenty years. 

Proctor (4), in an analysis of 1,000 duo- 
denal ulcers in adults, found 26 cases with 
symptoms dating back to childhood. 

Bird and his associates (5), in a careful 
search of the literature, discovered 119 
cases of peptic ulcer in infants and children 


verified by operation, together with 124 
cases in which the diagnosis was estab- 
lished by postmortem or x-ray studies. In 
this group of 243 cases, there were approxi- 
mately 160 duodenal ulcers. 

Berglund (6) reported an analysis of 
1,323 postmortem examinations in children 
up to thirteen years of age, in 14 of which 
duodenal ulcer was demonstrated. 

Benner (7) in 500 routine autopsies in 
children reported an incidence of duodenal 
ulcer of 1.4 per cent. 

Michaélsson (8) reported an incidence 
of duodenal ulcer of 1.5 per cent. 

The true incidence of duodenal ulcer in 
children is difficult to evaluate. From 
scattered autopsy statistics, it would ap- 
pear to vary from | to 1.5 per cent. This 
would seem to be a very significant per- 
centage, for we know that autopsy statis- 
tics based on hospitalized patients do not 
represent the true incidence of a disease 
for any age group of the population, but 
only for that percentage with complica- 
tions severe enough to require hospital 
admission. 

This would suggest that the true inci- 
dence of duodenal ulcer in children is much 
higher and that clinically it should be sus- 
pected more frequently and procedures in- 
stituted to prove or disprove its presence. 

This report is based on an x-ray study of 
the gastro-intestinal tract in 254 children 


' From the Department of Radiology, Fitzgerald-Mercy Hospital, Darby, Penna. Presented at the Thirty-sixth 
Annual Meeting of the Radiological Society of North America, Chicago, Ill., Dec. 10-15, 1950. 
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in the routine work of an x-ray department 
in a general hospital and in private office 
practice. In this number of examinations, 
the x-ray diagnosis of duodenal ulcer was 
made 30 times. The oldest patient in 
whom ulcer was diagnosed was fourteen 
years of age, while the youngest was two 
years of age. Twelve of the patients were 
girls, with the following age distribution: 
2 of two years, 2 of three, 2 of eight, 2 of 
nine, and 4 of eleven years. Among the 
18 boys were 2 of four years, 4 of five, 2 of 
seven, 2 of eight, 4 of eleven, 2 of thirteen, 
and 2 of fourteen years. 


ETIOLOGY 


There would seem to be a significant re- 
lationship between the development of ul- 
cer in the gastro-intestinal tract and severe 
cutaneous burns or disease of the central 
nervous system. Cushing (9) reported the 
development of multiple ulcers of the 
stomach and duodenum, frequently with 
perforation, following brain surgery, espe- 
cially operations upon the cerebellum. This 
suggests that the brain stimulation or in- 
jury which could accompany prolonged 
labor or difficult delivery with instrumenta- 
tion might explain the occurrence of acute 
ulcer in the immediate neonatal period. 
Other than the above, the etiology is not 
clear-cut. 

Guthrie (10), in an excellent review of 
the literature, suggests vascular occlusion 
or spasm as a result of birth trauma as be- 
ing a likely cause of ulcer in the newborn. 
Shore (11) feels that over-distention of the 
stomach and duodenum by large feedings, 
or perhaps by gas, may play a significant 
role. 

Hurst and Stewart (12) suggest that ul- 
cer may be produced by bacterial toxins 
from elsewhere in the body and cite the 
frequent development of ulcer after acute 
exanthemata or following uremia, upper 
respiratory infection, or some other infec- 
tion. It is of interest to note that in one of 
the cases studied in this series symptoms 
of ulcer developed following an attack of 
osteomyelitis. 

The attempts of Rivers (13) and of Rob- 


inson (14) to classify ulcers according to 
clinical types of individuals is of doubtful 
value in explaining the etiology of ulcer 
in childhood, and the factors of nervous- 
ness, worry, strain, and over-indulgence 
in food, alcohol, or tobacco would seem 
to play little, if any, part in the pro- 
duction of ulcer in patients of this age. 
That some process or group of factors 
causes a change in the lining of the bowel 
wall, which allows the acid gastric juice and 
pepsin to destroy the mucosa, is widely 
believed, and Miller’s (15) report on initial 
high concentration of gastric acid during 
the first twenty-four hours of life lends 
credence to this idea. The great number of 
factors which are known to cause ulcer in 
man and in experimental animals suggests 
that there is no common etiology, and the 
problem in children as in adults is as yet 
unsolved. 


TECHNIC OF EXAMINATION 


The technic of the x-ray examination of 
the stomach and duodenum in children is 
similar to that for adults. The patient is 
first examined in the erect posture, with a 
preliminary fluoroscopic screening of the 
chest and abdomen. Particular attention 
is paid to the presence or absence of a fluid 
level or an unusual amount of stomach gas, 
which would suggest pyloric spasm. ‘This 
is a significant finding, for many of the 
cases have shown a high degree of spasm of 
the pylorus during the early part of the ex- 
amination. ‘This usually relaxes somewhat 
after administration of the barium meal. 
After the screening, the patient is given a 
glass of tap-water barium sulfate suspen- 
sion containing 4 ounces of barium in 6 
ounces of water. Occasionally it is neces- 
sary to add a small amount of chocolate 
flavoring to the barium to encourage the 
younger patients to drink the mixture. 
Fluoroscopic studies are then completed. 

A muslin restraining band is then gently 
tightened over the abdomen so as to hold 
the patient quiet, and spot and full films 
are made of the stomach and pyloro-duo- 
denal region, while various degrees of 
pressure are applied with a balsa wood com- 
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Fig. 1. Twenty-day-old infant brought into the hospital with symptoms of regurgitation of most feedings for 
the past few days. Vomitus at first contained greenish mucus; later bright red blood. A profuse intestinal hemor- 
rhage occurred and the child died. Autopsy revealed a perforated duodenal ulcer on the posterior wall. Illustra- 


tion shows section taken through the perforated ulcer. 


pression cone. The pyloro-duodenal re- 
gion is easily visualized in children, but it 
is necessary that it be thoroughly studied 
on the screen and reproduced on the films 
to enable one to diagnose or exclude the 
possibility of an inflammatory lesion of the 
duodenal bulb. The right oblique anterior 
erect and prone projections will give a very 
satisfactory delineation of this area. The 
spot films are made without the Bucky 
diaphragm, at 75 kv.p., 50 ma., 20 inches 
distance, with the time varying between 
one-twentieth and two-tenths of a second, 
depending upon the patient's size. Sus- 
pension of respiration is desirable but not 
always attainable, and at times it is quite 
difficult to secure satisfactory films of 
younger children for this reason. 


X-RAY APPEARANCE OF THE LESION 


An active duodenal ulcer in children is 
usually manifested by the presence of an 


ulcer niche associated with irritability of 
the duodenal bulb. It is only rarely that 
one sees the hour-glass, half-bulb, clover- 
leaf, or pine-tree type of deformity which is 
so frequently seen in duodenal ulcers in 
adults. The greater degree of bulbar de- 
formity is usually found in the pre-adoles- 
cent patient with symptoms similar to the 
adult ulcer syndrome of longer duration. 
The irritability of the duodenal cap and the 
intermittent pyloric spasm during the early 
part of the examination are very prominent 
features. Frequently the bulb is so mark- 
edly non-retentive, and throws the barium 
off so rapidly, that the niche cannot be 
demonstrated. The use of a balsa wood 
compression cone will often enable one to 
catch a small amount of barium in the ero- 
sion and demonstrate it on the screen and 
films. After the niche has once been 
filled, and more and more barium has 
passed through the pylorus and bulb, the 
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Fig. 2A. Nine-year-old boy with symptoms of abdominal pain, just to left of midline, of many months dura- 
tion, with much nausea and vomiting, chronic constipation, and anorexia. There is marked duodenal deformity 
with a niche. Gastric clearance was delayed due to duodenal irritability and pylorospasm. Niche well shown at 
the hour examination, which also shows delayed gastric emptying. 


intensity of the pyloric spasm and the irri- 
tability of the bulb may lessen and visual- 
ization become easier. At this time, more 
satisfactory demonstration of the inflam- 
matory process in the duodenal bulb be- 
comes possible. It is well to wait for this 
period of lessened irritability before spot 
films are made. 

Not all patients with pronounced pyloric 
spasm or with marked irritability and non- 
retentiveness of the bulb will show a niche 
defect, yet the type of irritability of the 
bulb is very striking and similar in charac- 
ter to those cases showing a typical niche. 
Actually, there may be present in such 
cases a small, shallow, superficial mucosal 
erosion, not sufficiently deep to collect 
enough barium to render it demonstrable 
as a niche on the screen or on the film. In 
many of these cases, the clinical symptoms 
as well as the response to conservative 
medical regime is such that a presumptive 
diagnosis of ulcer is frequently made. 
This finding is suggestive of the diagnosis 
of duodenitis of the type described by 


Rivers. No case without a definite niche 
defect is included in this series. 


SYMPTOMS 


In Bird’s analysis of his cases, he found 
bleeding, perforation, stenosis, and pain, 
in that order of frequency, in patients up to 
two years of age, with bleeding and perfora- 
tion being particularly common. Ulcers in 
the newborn and in the neonatal period 
are usually associated with melena and 
symptoms of perforation and collapse. 
The symptoms, as a rule, are so precipi- 
tous, with no premonitory signs, that death 
occurs before the diagnosis is made or ther- 
apeutic measures are instituted. There 
have been two cases in the hospital within 
the neonatal period presenting symptoms 
of gross bleeding of this acute nature, with 
collapse and death, that showed perfo- 
rated duodenal ulcer at autopsy. The pa- 
tients in Bird’s series in the age group from 
two to six years inclusive showed bleeding 
as the most common symptom, while the 
group from seven to fifteen inclusive pre- 
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Fig. 2B. Patient has been on a conservative medical regime for nine months, 
with some relief of pain and vomiting. Co-operation is not satisfactory and numerous 
dietary breaks occur, with exacerbations of symptoms. X-ray studies still reveal 


much bulbar irritability and deformity. 


sented symptoms of stenosis, perforation, 
and pain in that order of frequency. It is 
interesting to note that bleeding becomes 
much less common beyond the age of two 
years. The symptoms presented by Bird’s 
patients are not necessarily typical for the 
disease as such, for a high percentage of his 
cases were surgical, with operation for com- 
plications of ulcer. Proctor feels that 
many patients give a long history of abdom- 
inal distress, vomiting, and constipation, 
while Shore believes that ulcers in children 
give symptoms which may be typical or 
quite bizarre. Holt’s (16) early paper on 
duodenal ulcer in children reported no 


characteristic symptoms in one-third of his 
cases. 


The most prominent symptoms in the 
series here reported were abdominal pain, 
usually generalized but occasionally peri- 
umbilical or epigastric in origin, together 
with gastric upset manifested by nausea 
and vomiting. Symptoms of weight loss 
and constipation were infrequent. Blood 
in the vomitus and stool was found in 3 
patients. The adult ulcer patient’s symp- 
tom complex of ‘‘pain, food, ease’ was not 
apparent. The abdominal pain was fre- 
quently described as an ache that was dif- 
ficult to localize and had been previously 
diagnosed as mesenteric adenitis, food al- 
lergy, or a gastro-enteritis based on a die- 
tary indiscretion. In 3 patients, it was 
thought to be due to appendicitis, for which 
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Five-year-old girl with history of nocturnal pain, nausea, and vomiting, 
frequently relieved by warm milk and crackers; intermittent for many months. The 


Fig. 3A. 


child had been treated for parasites. 
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Deep segmenting gastric peristalsis prominent. 


Duodenal bulb with niche defect well shown. 


surgery had been done. The episodes of 
nausea and vomiting were frequently 
quite severe and usually caused the patient 
and the family much distress. During 
these attacks, the anorexia was usually as- 
sociated with weight loss and constipation. 
The vomiting was suggestive of the type 
associated with pyloric spasm, the symp- 
toms disappearing once the stomach had 
been emptied. 

The more or less lack of localization of 
the pain of ulcer in children, compared to 
the usual upper abdominal localization in 
adults, is difficult to explain unless it is due 
to the characteristics of the ulcer. In 


children, the erosion is shallow and super- 
ficial and ordinarily has not invaded be- 
yond the mucosa. In those of Bird’s cases 
showing a duodenal ulcer of the adult type, 
the symptom complex was also adult in 
type. 

Laboratory findings were generally of 
little significance. Physical examination 
revealed occasional abdominal tenderness. 


PATHOLOGY 


Both Bird and Holt state that ulcers in 
the newborn occur so rapidly that there is 
no evidence of inflammatory or bacterial 
invasion adjacent to or in the ulcer bed. 
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Fig. 3B. Same case as Fig. 3A. 


Guthrie also reports that the lesion may be 
rapid in its formation and destructive in 
its characteristics. It may involve only 
the mucosa or may extend down through 
the entire thickness of the bowel wall, lead- 
ing to perforation and hemorrhage. In 
Benner’s series the acute necrotic lesion 
in the young patient was seen, as well as 
the lesion associated with inflammatory 
cellular reaction and repair in the older 
child. One of her patients (aged six) showed 
a definite healed ulcer in the bulb. None 
of the cases in this series have come to 
surgery or autopsy, so no statement can be 
made as to the type of process present. 
From the observations reported in the 
literature, on surgical specimens as well as 
autopsy examinations, it is suggested that 
duodenal ulcer in the young is an acute 
necrotic and destructive process leading to 


hemorrhage and perforation, while in the 
older child, chronic inflammation associ- 
ated with cellular infiltration may be pres- 
ent. That the development of fibrosis 
leading to stenosis is not uncommon is 
suggested by Bird’s experience. 

The question as to whether duodenal ul- 
cer in children heals and stays healed, or 
whether there is a persistence of the ulcer or 
periodic recurrence from time to time, can- 
not be finally answered from the experi- 
ence with this group of patients. Proctor’s 
tracing of symptoms in adult ulcers back to 
childhood may be of great significance in 
evaluating the adult ulcer problem. 

At the present time, 3 girls and 3 boys 
have been re-examined. One girl has had 
repeated attacks of symptoms following 
dietary breaks, and showed an active ulcer 
two years and three months after the first 
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Fig. 4. Five-year-old boy whose mother stated that he had been a feeding problem 
for many months. There was much complaint of anorexia, nausea, vomiting, and pain 
around the umbilicus. The duodenal bulb is small, spastic, and markedly deformed, 


with a persistent niche. 


x-ray study. The second girl showed evi- 
dence of ulcer five months after the original 
examination, and in this case, also, there 
was poor adherence to the medical regime. 
The third girl was re-examined three and 
a half and eight months after the original 
examination and the bulb still showed evi- 
dence of irritability and ulcer. This pa- 
tient has adhered well to the medical re- 
gime and, while fairly comfortable, still has 
attacks of mild abdominal pain. 

One boy was re-examined at four weeks 


and again one year after the original exam- 
ination. At four weeks, his symptoms had 
greatly improved, although the ulcer niche 
and irritability were still present. At one 
year, he still had symptoms and x-ray 
studies still showed evidence of irritability 
and niche. The second boy, re-examined 
after six months, had nausea but no abdom- 
inal pain or vomiting. Roentgen studies 
revealed an ulcer niche with persistent 
residual irritability. The third boy was 
re-examined at nine months and showed 
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Fig. 5. Eleven-year-old girl with generalized abdominal pain, nausea, and vomit- 
ing of one year duration. Occasional blood in vomitus and in stool. The duodenal 
bulb is persistently deformed and non-retentive, with a typical niche defect at the 
apex. There is also a prominent mucosal pattern in the gastric antrum and an antral 


gastritis is probably present. 


evidence of extensive bulbar deformity 
and irritability. Vomiting had diminished 
and gastric dilatation had decreased. 
Nausea and abdominal pain still occurred, 
frequently precipitated by very poor ad- 
herence to the dietary regime. 

Follow-up histories have shown the re- 
maining patients to be more or less well 
and without symptoms from their ulcers, 
although no further x-ray studies have 
been done. The others, as shown above, 
all have persistence of symptoms with x- 
ray evidence of active ulcer. These re- 
sults suggest that some ulcers in childhood 


will heal under a conservative medical re- 
gime while some will persist. Whether 
this persistence will continue on into adult 
life cannot be stated at this time. The 
opportunity of further x-ray studies on 
this group in the future should prove in- 
teresting and may add some information 
to our knowledge of the adult ulcer symp- 
tom-complex. 


DISCUSSION 


The incidence of ulcer in children is 
questionable, and the number and sex of 
the patients in this series are of no signifi- 
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Fig. 6A. Five-year-old boy, with abdominal pain and vomiting of thick yellow 


mucus. 


There was much nausea and anorexia for all types of food. The duodenal 


bulb is markedly non-retentive and there is a persistent niche defect typical of ulcer. 


cance statistically. The important point is 
the recognition that duodenal ulcer does 
occur and is probably more common than 
is generally believed. This does not imply 
that every child who presents symptoms of 
abdominal pain with vomiting has an ulcer, 
but the plea is made for a consideration 
of such a possiblity in evaluating gastro- 
intestinal upsets and pain in children when 
these symptoms tend to recur with any de- 
gree of frequency. Perhaps most children 
present similar episodes at one time or an- 
other, lasting only a short time and then 
disappearing, and a careful history from 
the mother establishes the likelihood of a 
dietary indiscretion. Recurring attacks, 


should, however, receive more attention 
than a casual diagnosis of mesenteric 
adenitis, constipation, or perhaps food al- 
lergy or “low-grade appendicitis.”’ 

Some of the patients with x-ray evidence 
of duodenal ulcer will reveal to the careful 
questioner repeated attacks of intestinal 
upsets dating back for some months and 
may very well suggest the answer to the 
parent’s statement that the child has beena 
feeding problem for an interval of greater 
or less duration. 

Children with duodenal ulcer do not pre- 
sent the classical sequence of ‘‘pain, food, 
ease’ which we have learned to associate 
with the disease in adults. The dividing 
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Fig. 6B. Same case as Fig. 6A, six months later. Symptoms were somewhat im- 
proved and there was no significant pain. Episodes of nausea still occurred, and dietary 
breaks usually resulted in vomiting. The bulbar defect is well shown and the cap is still 


irritable. 


line in the symptoms produced depends 
apparently upon the character of the lesion 
rather than upon the age of the patient. 
Some of Bird’s patients presented symp- 
toms of ulcer complications, with bleeding, 
perforation, and obstruction, and in this 
group the symptom-complex was similar to 
that seen in adults. This would suggest 
that the uncomplicated ulcer usually seen 
in children is a shallow mucosal erosion 
which does not extend down beyond the 
mucosa, or perhaps the submucosa, and is 
apparently a process of not long duration. 
Inasmuch as the muscle and peritoneum 
are not involved in the process of mucosal 


necrosis and products of inflammation are 
usually lacking, the patients do not display 
symptoms of pain localized to the upper 
portion of the abdomen. The pain prob- 
ably results from irritation of the ulceration 
mechanically by food, or perhaps chemically 
by gastricacid. Nausea and vomiting usu- 
ally cause more concern to the patient than 
the abdominal pain. There isa tendency to 
frequent vomiting, and while some food is 
lost in this way, much loss of weight is in- 
frequent. Some of the children are re- 
luctant to eat because of the nausea, but 
there does not seem to be any relationship 
between the type of food or time of eating 
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but without vomiting, for many months. 


4 


Fig. 7. Eleven-year-old boy who had complained of abdominal pain and nausea, 


There was considerable spastic constipa- 


tion, and eating was difficult because of nausea. Appendectomy eight months previ- 
ous to x-ray examination did not relieve pain. The bulb is markedly deformed, with 
a prominent mucosal pattern and a persistent defect, suggesting an ulcer niche, at the 


base on the lesser curvature. 


and relief of symptoms. The frequent 
pylorospasm seen in the screen examination 
would suggest a disturbance of the normal 
caudad distad intestinal gradient by a re- 
flex irritability of the pylorus or perhaps 
direct irritability of the duodenum with 
resulting duodenal spasm. ‘The duodenal 
irritability tends to the establishment of 
antiperistalsis and subsequent occurrence 
of nausea and vomiting. 

It is essential that a niche defect be dem- 
onstrated to make the diagnosis of ulcer. 
Deformity of the bulb with or without irri- 


tability is not sufficient. Careful visualiza- 
tion of the pyloroduodenal region is re- 
quired, and the ulcer niche will frequently 
be revealed in the right oblique anterior 
projection. Eccentricity of the pylorus so 
commonly associated with ulcer in the 
adult is usually not seen in children. 

When the compression cone is used, the 
possibility of incarcerating a small amount 
of barium in a mucosal fold should be 
guarded against. This is a common error 
in thin children and is likely to produce a 
pseudo-ulcer defect. This possible diag- 
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nostic error can be corrected by repeated 
pressure and release of the cone during sub- 
sequent filming and repeated demonstra- 
tion of the niche on the roentgenograms. 

The x-ray diagnosis of ulcer in children 
should present no more difficulties than in 
the adult. If the diagnostic criteria are 
carefully appraised, autopsy material or 
surgical inspection to substantiate the diag- 
nosis should not be necessary. Given a 
patient with a history of generalized or 
localized abdominal pain, with nausea 
and vomiting, in whom the symptoms are 
repeated, the possibility of ulcer should 
be considered and appropriate measures 
should be instituted to establish or exclude 
the diagnosis. 

If the possibility of ulcer were considered 
and x-ray studies done more commonly 
upon this type of patient, it is very likely 
that a far greater number of lesions would 
be found and the generally accepted infre- 
quency of the lesion would be disproved. 
Because a lesion is considered infrequent, 
one should not be deterred from the steps 
necessary to prove or disprove its presence. 

There were numerous borderline findings 
on the films of many of the patients studied 
in this group, where an x-ray diagnosis of 
duodenitis or shallow superficial mucosal 
erosions was made. These cases presented 
symptoms which were about the same as in 
those patients showing a _ typical ulcer 
niche defect, suggesting that symptoms 
alone are not sufficient to establish the 
diagnosis of ulcer. Some of this group 
have been re-examined radiologically and 
on the second examination a niche has not 
been found, thus tending to corroborate the 
opinion that duodenitis as such is appar- 
ently not a precursor of duodenal ulcer. 


CONCLUSIONS 
Some significant facts regarding duo- 
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denal ulcer in children have been cited 
from the literature. 

2. The disease is probably more com- 
mon than is generally suspected. 

3. Children who have recurring attacks 
of abdominal pain associated with nausea 
and vomiting should have an x-ray inves- 
tigation of the stomach and duodenum to 
disprove the possibility of ulcer. 


Germantown Professional Bldg. 
Germantown, Philadelphia 44, Penna. 
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SUMARIO 
Ulcera Duodenal en la Infancia 


La tilcera duodenal es mas frecuente en 
la infancia que lo que se suele creer, de 
modo que hay que tener presente esa 
posibilidad en los nifios que muestran 
episodios recurrentes de dolor abdominal 
asociado a nauseas y vémitos, debiendo 
verificarse el examen roentgenolégico para 
confirmar o refutar el diagndéstico. 

La comunicacién actual se basa en 50 
casos diagnosticados en el transcurso de 
254 examenes roentgenolégicos en la prac- 
tica hospitalaria y particular. El enfermo 


mas joven tenia dos y el mayor catorce 
afios de edad. 

Una tilcera duodenal activa en un nifio 
suele traducirse por la presencia de un 
nicho ulceroso asociado, sobre todo en las 
primeras etapas del examen, a irritacién 
del bulbo duodenal y piloroespasmo inter- 


mitente. El descubrimiento de un nicho 
es indispensable para el diagnéstico. Los 
casos de duodenitis, con erosiones poco 
profundas de la mucosa, pueden manifestar 
sintomas similares a los de la filcera y 
hasta revelar deformidad del bulbo con o 
sin irritaci6n. 

Seis de los enfermitos del A. con sintomas 
persistentes fueron reexaminados a plazos 
mas o menos largos, mostrando todavia 
signos roentgenolégicos de filcera en acti- 
vidad. Los demas de la serie se hallaban 
en buena salud y asintomaticos. Esos 
resultados sugieren que algunas tilceras en 
los nifios sanaran con un régimen médico 
conservador mientras que otras _persis- 
tiran. No cabe declarar por ahora si esa 
persistencia continuaré o no en la vida 
adulta. 
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Enlarged Gastric Rugae: A Correlation of the Roentgenologic, 
Gastroscopic, Pathologic, and Clinical Findings 


Analysis of Forty-One Cases! 
W. W. VAUGHAN, M.D., J. U. GUNTER, M.D., and E. A. ERWIN, JR., M.D. 


HE CLINICAL and pathologic signifi- 
"wee of enlarged gastric rugae as 
demonstrated ‘by x-ray examination has 
been discussed in numerous publications 
since the original work of Forssell (1) and 
Cole (2), who demonstrated the impor- 
tance of mucosal relief studies in the roent- 
gen examination of the stomach. Much 
uncertainty and speculation has been elim- 
inated since the introduction of gastros- 
copy. 

Templeton (3) and Schindler have 
pointed out that a differential diagnosis 
between a benign and malignant gastric 
lesion cannot be made on the basis of en- 
larged mucosal folds. It seems worth 
while, however, to continue correlating 
our studies, and it may be that with more 
refined roentgenologic technic, directed 
especially toward the study of the move- 
ment of the gastric mucosa, the percent- 
age of accurately diagnosed or suspected 
lesions will be improved. 

During the interval from Jan. 1, 1940, 
through June 30, 1950, 32,640 x-ray ex- 
aminations of the stomach were done in the 
Department of Radiology of Watts Hospi- 
tal. This involved a total of 21,206 pa- 
tients, the difference being due to repeated 
examinations. During this interval, 2,536 
gastroscopic examinations were done on 
2,340 patients. From this group, 41 cases 
were selected that showed chronic en- 
largement and tortuosity of the mucosal 
folds on repeated roentgen examination, 
associated with irregularity in contour, ab- 
normal peristalsis, and hypersecretion. 
The roentgen changes in this group have 
been correlated with the clinical, gastro- 
scopic, and, when these were available, the 
pathologic findings. Four cases are re- 


‘ From the Departments of Radiology and Pathology, Watts Hospital, Durham, N.C. 


Durham, N. C. 


ported in detail and will be referred to in 
the text of this presentation. For com- 
parison, two additional cases that pre- 
sented some similar roentgen findings are 
included: Case V, a benign gastric ulcer 
with associated hypertrophic gastritis, and 
Case VI, a malignant lymphoma, probably 
a reticulum-cell sarcoma. 


CLINICAL FINDINGS 


Enlarged gastric rugae have been pre- 
dominant in the male, there being 32 men 
and 9 women in our series. The age range 
was from twenty-four to sixty-four years at 
the time of the initial hospital admission. 
Twenty-five patients, or 61 per cent, were 
between the ages of twenty-five and forty- 
five. The average duration of symptoms 
was six and one-half years, the shortest 
period being six months and the longest 
twenty-five years. 

Uleer-like symptoms which were re- 
lieved by food were present in 14, or 34 per 
cent, of the patients. The remaining 27 
patients enumerated their symptoms as 
nausea, often associated with vomiting, 
epigastric distress, and loss of appetite; 
food increased their discomfort (Cases I, 
II, III, and IV). A history of hemor- 
rhage of varying degree was given by 12 
patients, and of massive hemorrhage by 
one. 

Fractional gastric analysis with the use 
of histamine as a stimulant was done on 38 
of the 41 patients (Table I). Twelve 
showed complete absence of free hydro- 
chloric acid on two or more examinations. 
Eight had hypoacidity and 10 hyperacid- 
ity. The degree of free hydrochloric acid 
did not appear to change the prognosis, as 
noted in the reported cases. 


Presented at the Thirty- 


sixth Annual Meeting of the Radiological Society of North America, Chicago, IIl., Dec. 10-15, 1950. 
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TABLE I: 


W. W. Vaucuan, J. U. Gunter, E. A. ERwin, JR. 


FRACTIONAL GAstTRIC ANALYSIS WITH HISTAMINE AS A STIMULANT 


No. Cases Total Acidity Free HCl Patients 
lst Specimen Maximum 
12 36° 0° 0° 29.3% 
8 56° 0° 32° 19.5% 
10 102° 332° 94° 24.4% 
8 70° 18° 49° 19.5% 
3 Not done — 


ROENTGEN FINDINGS 


The average width of the gastric rugae 
for two or more examinations during an in- 
terval of not less than one month was 8 
mm. A 36-inch target-to-film distance 
was used in all examinations. The con- 
tour of both the greater and lesser curva- 
tures of the stomach was usually ragged 
except where the mucosal folds had been 
completely obliterated, as demonstrated in 
Case I. Peristalsis was sluggish and inef- 
fective. Motility of the gastric mucosa 
was limited, with either delayed or absent 
antral systole. 


GASTROSCOPIC FINDINGS 


All of the cases included in this series 
were studied by gastroscopy except Case I, 
which is reported in detail. The most 
constant finding was enlargement of the 
mucosal folds with some loss of flexibility. 
Nodulation of the folds producing a cob- 
blestone appearance was not uncommon. 
The mucosa varied in color from a beefy 
red toa yellowish gray. Superficial ulcera- 
tion with bleeding was present in 8 cases. 


PATHOLOGY 


Material was available for pathologic 
study from 8 of the 41 patients, 4 of whom 
had a subtotal gastric resection and 4 re- 
moval of tissue for biopsy. Chronic gas- 
tritis, either hypertrophic or atrophic, was 
present in all cases studied. 

In chronic gastritis of unknown etiology 
the mucosal folds may be of normal size, 
but usually they are either larger or smaller 
than normal. Consequently the terms 
“chronic hypertrophic gastritis’’ and 
“chronic atrophic gastritis” are in common 
use. In any form, edema, hemorrhage, 


and ulceration may or may not be appar- 
ent. In 3 of the cases reported here the 
roentgenologic and gastroscopic findings 
were equivocal, suggesting either a hyper- 
trophic gastritis or neoplasm such as 
lymphoma; the pathologic findings were 
those of a hypertrophic gastritis in 2 and a 
reticulum-cell sarcoma in the other (Cases 
I, II, VI). In one patient hypertrophic 
gastritis became transformed into atrophic 
gastritis (Case I). 

Except for the difference in the size and 
number of the glands, the microscopic 
features of chronic gastritis are funda- 
mentally the same whether the mucosal 
folds are larger than normal or absent. 
The essential features consist of infiltra- 
tion with inflammatory cells and altera- 
tions of the epithelial tissue. 

The exudative reaction is difficult to 
evaluate because lymphocytes and plasma 
cells may normally be present in the gastric 
mucosa. The presence of an excessive 
number of lymphoid follicles, and the 
presence of inflammatory cells in the mus- 
cularis mucosae and in the submucosa, are 
believed to be significant. The cells of the 
exudate usually consist of lymphocytes 
and plasma cells, but neutrophils and eo- 
sinophils are also seen. Russell’s bodies 
are often associated with plasma cells. 

Changes in the gastric epithelium may 
or may not be found. The chief and parie- 
tal cells may be diminished in number and 
even completely replaced by cells showing 
excessive mucous secretion and resembling 
intestinal epithelium. Paneth cells may 
appear in some cases. The cells may be- 
come hyperchromatic and exhibit an ex- 
cessive number of mitotic figures (4). 
Glands of atypical shape may be seen, as 
well as small cysts in the mucosa. 


& 41 100.0% 
‘ 
4 


Case VI 


Case I. The rugae are almost entirely absent and the mucosa is quite hemorrhagic, with numerous tiny ulcera- 
Case II. The rugal folds, especially in the media, are quite prominent, but the mucosal surface is rather smooth 


except for a few areas that present a cobblestone appearance. Diagnosis: Chronic hypertrophic gastritis 
Case V. Chronic benign gastric ulcer. Thick, edematous rugae are present in the remainder of the specimen 
Case VI. Much of the gastric wall is infiltrated by a neoplasm, so that the rugae are almost obliterated. The 
mucosa is hemorrhagic and shows ulcerations of varying size. Diagnosis: Reticulum-cell sarcoma, 
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PROGNOSIS 


The ultimate prognosis is not predict- 
able. Three patients had a subtotal gas- 
tric resection for chronic indigestion that 
could not be controlled by a medical regi- 
men. All have been relieved of symptoms. 
Cases I and III are reported in detail. In 
Case II a subtotal gastric resection was 
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but still have some enlargement of the 
gastric rugae. Thirty continue to have 
chronic indigestion, which is in great meas- 
ure controlled by a bland diet. 


DISCUSSION 


Analysis of 41 cases of chronic enlarge- 
ment of the gastric rugae demonstrated 


Fig. 1. 


throughout, with poor antral systole. 


Case I. A. Aug. 29, 1938. Enlargement of mucosal folds 


B. Jan. 16, 1950. Decrease in 


size of stomach with sluggish and ineffective peristalsis. 


done for massive hemorrhages, with an 
uneventful recovery and no recurrence. 
In Case IV there was an acute perforation. 
The patient continues to have chronic in- 
digestion, which probably will be relieved 
only by surgery. 

Of the remaining 36 patients, 1 died six 
years after the initial examination, appar- 
ently of a coronary occlusion. Five are es- 
sentially symptom-free at the present time 


histologic evidence of chronic gastritis in 8 
and clinical symptoms suggestive of a sim- 
ilar process of varying degree in the re- 
maining 33. Free hydrochloric acid was 
absent in 12 cases, but this apparently did 
not affect the prognosis, which is not pre- 
dictable in a chronic gastritis. All of 
these patients have had recurrent episodes 
of chronic indigestion. ‘Two other cases, a 
benign gastric ulcer with marked hyper- 
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Fig.2. Casel. Atrophy of the gastric glands, hyperchromatism of some of the lining epithelium, 
and marked chronic inflammation, ulceration, and fibrosis. Hematoxylin and eosin. X c.80. 
Fig.3. CaseI. The mucosa and muscularis mucosae show extensive cellular infiltration. Hema- 
toxylin and eosin. X ¢.350. 


trophic gastritis, and a reticulum-cell sar- In our experience chronic enlargement of 
coma that presented similar roentgen find- the gastric rugae is indicative of disease. 
ings, are included for comparison. Caution should be observed, however, in sus- 
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pecting a chronic process on a single roent- 
gen examination, for an acute edematous 
gastritis may produce similar changes 
which will completely disappear within 
a few days (5). 

The importance of careful roentgeno- 
logic study of the gastric mucosa, especially 
the motility, for detecting early changes 
that lead to a chronic process (6) cannot 
be over-emphasized. Fluoroscopy will be 
the ideal method for such study when 
technical factors have been developed so 
that the fluoroscopic detail is equal to or 
better than that of the present radiograph. 

Gastroscopy is of inestimable value, not 
only as an aid in the differential diagnosis 
between benign and malignant lesions, but 
also in determining the extent of the dis- 
ease and prognosis. It is unusual for a be- 
nign gastric ulcer to heal on a medical regi- 
men when associated with such marked 
chronic gastritis as was demonstrated in 
Case V. The prognosis for recovery with- 
out surgery is equally poor in Cases I, II, 
III, and IV. 

The differential diagnosis in chronic 
enlargement of gastric rugae associated 
with such roentgen changes as have been 
previously discussed is between a diffuse 
gastritis and a malignant neoplasm, as, for 
example, of the lymphoma group, which is 
demonstrated in Case VI. The accuracy 
in diagnosis should be markedly improved 
by the flexible operating gastroscope, 
through which a biopsy may be done (7). 
If, however, the x-ray, gastroscopic, and 
clinical findings are equivocal, surgical 
intervention should not be delayed. 


SUMMARY AND CONCLUSIONS 


1. Forty-one cases presenting marked 
chronic enlargement of the mucosal folds 
have been analyzed, with correlation of the 
roentgenologic, clinical, and gastroscopic 
findings. 

2. The clinical symptom of chronic and 
recurring indigestion which was usually 
aggravated by food was present in 27 
patients, while the remaining 14 had ulcer- 
like symptoms. 

3. Fractional gastric analysis, with his- 
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tamine as a stimulant, showed an absence 
of free hydrochloric acid in 12 cases. 

4. Gastric resection was done for re- 
peated massive hemorrhage in 1 patient 
and for chronic indigestion which was not 
relieved by a medical regimen in 3. 

5. Pathologic studies were done on 8, 
and all showed a chronic gastritis. 

6. The roentgen findings were charac- 
terized by chronic enlargement of the mu- 
cosal folds and irregular and sluggish peri- 
stalsis, with limited motility of the gastric 
mucosa. 

7. Gastroscopy was helpful in the dif- 
ferential diagnosis, as well as in determining 
the extent of the disease and prognosis. 

8. Chronic enlargement of the gastric 
rugae with the associated roentgen findings 
presented herewith is indicative of either 
a chronic gastritis or neoplastic infiltration. 


CASE REPORTS 


Case lI: S.C., white male, age 48, admitted Jan. 4, 
1950. 

Chief Complaints: Epigastric pain, nausea, vomit- 
ing, and loss of weight. 

Family History: Irrelevant. 

Past History: On Aug. 29, 1938, the patient had 
been admitted with a history of bloody vomitus and 
tarry stools of three days duration. At that time he 
stated he had had indigestion for the past six vears, 
characterized by epigastric burning which was 
usually relieved by food. He was a chronic alco- 
holic and prior to this admission had consumed an 
average of 1 pint of whiskey daily for the past six 
months. The red blood cell count was 3,900,000; 
white cell count 10,500; hemoglobin 75 per cent. 
X-ray examination of the stomach showed consid- 
erable enlargement of the mucosal folds throughout. 
The antrum was spastic. There was some deform- 
ity of the duodenal cap at its base suggestive of a 
partial prolapse of the gastric mucosa into the duo- 
denum (Fig. 1A). 

The patient was seen in the outpatient depart- 
ment for three additional visits through July 1S, 
1943; however, no further x-ray studies of the gas- 
tro-intestinal tract were done until the present illness. 

Present Illness: The patient stated that his indi- 
gestion began increasing in severity about one vear 
previously, when he noticed that food would not re- 
lieve but increased his epigastric pain. During the 
past month he had been able to take only liquid nour- 
ishment and had lost about 30 pounds. 

Physical Examination: Marked tenderness in the 
epigastrium; evidence of emaciation and dehydra- 
tion, 

Laboratory Studies: Red blood count 4,880,000; 
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white blood cells 9,700; hemoglobin 94 per cent. 
Fractional gastric analysis with histamine as a 
stimulant showed a maximum total acidity of 22°, 
free HC10°. 

X-Ray Examinations: Examination showed the 
distal half of the stomach to be somewhat rigid, with 
irregular, sluggish, and ineffective peristalsis. No 
mucosal folds could be seen in any portion of the 
stomach. IJmpression: Gastric carcinoma (Fig. 
1B). 

Gastroscopic Findings: Unfortunately, the exam- 
ining roentgenologist was so sure of the diagnosis 
that gastroscopy was not advised. Endoscopic 
study would have given much instructive informa- 
tion. 

Clinical Course: On Jan. 24, 1950, a subtotal 
gastric resection was done. The surgeon described 


marked thickening of the stomach wall, with a 
crackling sensation on palpation, followed by bleed- 
ing into the gastriclumen. There were a number of 
enlarged lymph nodes on both the greater and lesser 
curvatures of the stomach. The lesion was sharply 
demarcated at the pyloric sphincter. 

Pathologic Diagnosis: Severe chronic gastritis; 
chronic lymphadenitis. 

Gross Description: The specimen consisted of a 
portion of stomach including the pylorus. Uno- 
pened it measured about 13 cm. in length and 7 cm. in 
width. Omental tissue was attached to both curva- 
tures and this contained several pea-sized lymph 
nodes. On opening the stomach, no rugae were 
present except for a few which were quite low. 
The entire mucosa was hemorrhagic and there were 
a number of small areas of superficial ulceration (see 
color plate) 

Microscopic Description: The specimen showed an 
extreme degree of chronic gastritis. The mucosa 
was thinner than normal and the glands were 
atrophic, The remaining glands had distorted shapes 


Fig.4. Case II. Aug. 15, 1944. 
sal folds with irregular greater curvature and sluggish peristalsis. 


and many of them did not reach to the muscularis 
mucosae. The glandular epithelium showed atypi- 
cal features, including hyperchromatism and exces- 
sive mucous secretion. The cells of the exudate con- 
sisted almost entirely of lymphocytes and plasma 
cells. The exudate was abundant in the mucosa and 
was also present in the muscularis mucosae, the sub- 
mucosa, and in some parts of the muscularis. The 
mucosa showed a number of small areas of ulceration 
and there was an occasional fibrous scar suggesting 
that small ulcers had healed (Figs. 2 and 3). 


Comment: This interesting case was fol- 
lowed for approximately twelve years and 
progressed from an acute hypertrophic to 
an extensive atrophic gastritis. The gen- 


Marked enlargement of muco- 


eral appearance on roentgen examination 
was most suggestive of an infiltrating carci- 
noma. 


Case II: T. O., white male, age 52, first ad- 
mitted May 23, 1944. 

Chief Complaint: Progressive development of 
weakness during past three months, associated with 
hunger pains, nausea, and vomiting. 

Family Iistory: Urrelevant. 

Past History: Gaseous indigestion and hunger 
pains suggestive of an ulcer had been present for fif- 
teen to twenty years, but prior to the present illness 
the symptoms had usually been relieved by food and 
alkalis. 

Physical Examination: The patient appeared to 
be about his stated age, but was very anemic and 
acutely ill. There was no tenderness or rigidity over 
the abdomen. The rectum was full of tarry stool. 

Laboratory Studies: Red blood cells 1,420,000; 
hemoglobin 24 per cent; white blood cells 13,000. 

X-Ray lixaminations: Twenty-four days after 
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Fig. 5. Case Il. Photomicrograph showing the tip of one of the enlarged rugae with extensive 
lymphocytic infiltration in the mucosa. Hematoxylin and eosin, X ¢.S0. 

Fig. 6. Case II. Heavy lymphocytic infiltration in the lower part of the mucosa, extending into 
the hypertrophied muscularis mucosae. Hematoxylin and eosin, X ¢350, 
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Fig. 7. Case III. 
1950. 
and irregular peristalsis. 


admission, the stomach showed marked enlargement 
of the mucosal folds throughout, with some irregular- 
ity on the greater curvature at the junction of the 
fundus and media. This region could not be pal- 
pated satisfactorily during fluoroscopic examination, 
but it appeared somewhat rigid. Peristalsis was 
irregular, sluggish, and ineffective. No ulceration 
was seen. Impression: 1. Malignant neoplasm, 
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A. Jan 8, 1949. B. May 5, 1950. C. July 5, 
Progressive enlargement of mucosal folds with hypersecretion 


such as lymphoma. 2. Diffuse hypertrophic gas- 
tritis (Fig. 4). 

Gastroscopic Findings: The mucosal folds through- 
out thes tomach were enlarged, reddened, and edem- 
atous and showed only a moderate decrease in size 
on inflation. The stomach appeared pliable through- 
out except for an area on the greater curvature at 
the junction of the fundus and media which appeared 
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to be infiltrated. A few superficial areas of ulcer- 
ation, 1 to 3mm. in diameter, were present. No hem- 
orrhage was noted. Impression: Probably diffuse 
hypertrophic gastritis; lymphoma could not be ex- 
cluded. Repeat examinations by x-ray and gas- 
troscopy in three to five weeks were advised, for 
comparison. 

Clinical Course: Repeated blood transfusions and 
symptomatic treatment were given, with fairly good 
response. The gastro-intestinal bleeding, nausea, 
and vomiting had stopped on the fourth hospital day. 
On the sixth hospital day bronchopneumonia devel- 
oped, but the patient recovered without complica- 
tion. 

Follow-Up Studies: The patient was discharged 
July 2, 1944 (forty days after admission), in good 
condition; hemoglobin 90 per cent. He returned 
four weeks later with a recurrence of gastro-intesti- 
nal bleeding which started about six days earlier. 
Hemoglobin was now 52 per cent. After the hem- 
orrhage was controlled, the x-ray and gastroscopic 
examinations were repeated, with essentially the 
same findings. A partial gastrectomy was done 
Aug. 24, 1944. 

Pathologic Diagnosis: Chronic hypertrophic gas- 
tritis. 

Gross Description: The specimen consisted of a 
segment of stomach including the pylorus. It had 
been opened along the greater curvature and 
measured 16 X 11cm. There was no ulceration or 
fixation of the mucosa at any place. The rugae 
were much thicker and more prominent than usually 
seen. Some of the mucosal surface presented a 
cobblestone appearance (see color plate). 

Microscopic Description: The gastric mucosa ap- 
peared thicker than normal but the glands showed no 
particular alterations. An exudate consisting 
largely of plasma cells infiltrated practically all of the 
superficial half of the mucosa. In some places exu- 
date was present in the deeper part of the mucosa 
and also involved the muscularis mucosae. The 
submucosa and muscularis appeared essentially 
normal (Figs. 5 and 6). 


Comment: This case demonstrates the 
degree of massive hemorrhage that may 
occur in chronic hypertrophic gastritis. 
The condition of this patient is still excel- 
lent, with only minimal indigestion and no 
recurrence of the gastric hemorrhage since 
the operation slightly over six years ago. 


Case III: F. B., white female, age 49, admitted 
May 24, 1950. 

Chief Complaint: Cramp-like epigastric pain for 
past six weeks. 

Family History: Irrelevant. 

Past History: The patient was treated for a urin- 
ary tract infection in 1937, at which time she first 
experienced some indigestion characterized by epi- 
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Fig. 8. Case III. The rugal folds are hypertrophied 
and the surface has a cobblestone appearance. 


gastric discomfort and gas. This was relieved by 
food, especially milk. Mild episodes of this nature 
occurred during the interval until the present illness, 
with increasing severity and frequency during the 
past year. 

Present Iliness: The patient dated the onset of her 
present illness at about six weeks before admission, 
when she experienced crampy epigastric pain asso- 
ciated with some nausea. This was in part relieved 
by food and alkalis but continued to get worse. 
There had been a weight loss of 9 pounds during this 
interval. 

Physical Examination: Moderate tenderness in 
the epigastrium, otherwise negative. 

Laboratory Studies: Red blood cell count 4,900,- 
000; white blood count 6,700; hemoglobin 9S per 
cent. Gastric analysis, with histamine as a stimu- 
lant: amount 200 c.c.; total acidity 85° and free 
70°. 

X-Ray Examinations: On May 25, x-ray examina- 
tion of the stomach showed marked enlargement of 
the mucosal folds throughout, but more prominent 
in the media, where both the lesser and the greater 
curvature presented a somewhat ragged appearance. 
Peristaltic waves passed over the stomach rather 
slowly and somewhat ineffectively. The stomach 
was pliable, but the mucosal folds could not be oblit- 
erated. The examination was repeated June 5 and 
August 29, with no appreciable change (Fig. 7 A, B, 
and C). 

Gastroscopic Findings: (May 27 and Aug. 30). 
The mucosal folds throughout the stomach were en 
larged, but more marked in the media, where there 
was nodulation in some areas and atrophy of the 
mucosa in others, The appearance was that of 
combined hypertrophic and atrophic gastritis, 

Clinical Course: The patient was placed on a strict 
medical regimen for peptic ulcer, including Banthine, 
but with no clinical evidence of improvement. On 
Sept. 26, 1950, a partial gastrectomy was done. 


— 891 
=» 


Pig. 9. Case II. Photomicrograph showing infiltration of the mucosa and submucosa with 
chronic inflammatory cells. Hematoxylin and eosin. X ¢.80. 
Pig. 10. Case IIL. Photomicrograph showing infiltration of the muscularis mucosae and sub- 
mucisae with lymphocytes and plasma cells. Hematoxylin and eosin. X ¢.350. 
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Fig. 11. 


curvatures; poor antral systole. 


The surgeon described rather marked thickening of 
the stomach especially in the media. 

' Pathologic Diagnosis: Chronic hypertrophic gas- 
ritis. 

Gross Description: The specimen consisted of a 
portion of stomach including the pylorus. It meas- 
ured 13 cm. along the lesser curvature and 22 cm. 
along the greater curvature. The thickness varied 
between 0.5 and 1.5cm. There was marked hyper- 


Case IV. A. Aug. 17, 1942. 


Nov. 3, 1950. Enlarged mucosal folds; 
Perforation April 8, 1948. 


B. May 18, 1946. C. 
ragged greater and lesser 


trophy of the rugal folds, particularly in the media, 
Most of the mucosal surface had a cobblestone ap- 
pearance. There was no ulceration, but a number of 
small hemorrhagic spots were seen in the mucosa 
(Fig. 8). 

Microscopic Description: A chronic inflammatory 
reaction involved the mucosa and in some places ex: 
tended into the muscularis mucosae and the super: 
ficial part of the submucosa, The cells of the exu- 
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date consisted largely of lymphocytes, plasma cells, 
eosinophils, and neutrophils. An occasional Rus- 
sell’s body was seen. In places the gastric glands 
were widely separated by the exudate. The mucosa 
appeared thicker than normal, with deep pits in some 
places. No ulceration of the surface was seen. 
The muscularis was thick and fibrosed and contained 
scattered inflammatory cells (Figs. 9 and 10). 


Comment: This patient gave a history of 
chronic indigestion for thirteen years that 
became progressively worse during the 
two years before a subtotal gastric resec- 
tion. The symptoms have been coim- 
pletely relieved. 


Case IV: D. W., white male, age 51, first ad- 
mitted Aug. 16, 1942. 

Chief Complaints: Chronic indigestion, loss of ap- 
petite, and gradual loss of weight during past year. 

Family History: Irrelevant. 

Past History: In April 1937, the patient experi- 
enced rather severe indigestion, characterized by 
epigastric pain, heartburn, and gaseous distention, 
occurring three to five hours after meals. This dis- 
comfort was usually relieved by food or alkalis. The 
indigestion gradually disappeared after four months; 
The patient continued, however, to drink milk be- 
tween meals and at bedtime. There had been no 
definite recurrence until the present illness. 

Present Illness: Approximately fourteen months 
before the present admission, the indigestion re- 
curred with somewhat different symptoms, being 
characterized by chronic epigastric discomfort, loss 
of appetite, and nausea, with a gradual loss of fifteen 
pounds in weight. The discomfort had been pro- 
gressive and was not relieved by food or alkalis. 

Physical Examination: Negative except for epi- 
gastric tenderness and evidence of weight loss. 

Laboratory Studies: Gastric analysis, with hista- 
mine as a stimulant, showed the maximum total acid- 
ity 92°, free HCl 63°. The blood count and other 
studies were within normal limits. 

X-Ray Examinations: The stomach showed 
marked thickening of the mucosal folds in the media 
and antrum and some irregularity on the greater 
curvature. Peristalsis was irregular and somewhat 
ineffective. Antral systole was prolonged. No ul- 
ceration was noted. Impression: Probably hyper- 
trophic gastritis (Fig. 11A). 

Gastroscopic Findings: On Aug. 22 gastroscopy 
revealed marked thickening of the mucosal folds 
throughout the media and proximal portion of the 
antrum, with some nodulation. The stomach was 
pliable, although peristalsis was very sluggish. A 
few superficial areas of ulceration were noted just 
proximal to the angulus. IJmpression: Probably 
hypertrophic gastritis. Lymphoma could not be 
excluded. 

Clinical Course: A strict medical regimen was in- 
stituted for one month, with marked symptomatic 


improvement. The x-ray and gastroscopic studies 
were repeated and showed only slight change. Gas- 
tric resection was refused by the patient because of 
the symptomatic improvement. He returned at in- 
tervals of six to twelve months, through November 
of 1946, for follow-up x-ray and gastroscopic studies, 
which showed only slight improvement (Fig. 11B). 
Indigestion had recurred, as well as gradual weight 
loss. 

On April 8, 1948, at 2:00 a.m., the patient was ad- 
mitted in shock. Examination of the abdomen 
revealed marked rigidity and tenderness in the epi- 
gastrium. An x-ray film of the chest showed free 
air beneath both sides of the diaphragm, indicat- 
ing perforation of a hollow viscus. 

The operating surgeon found a pin-point perfora- 
tion of the stomach on the anterior wall near the 
greater curvature in the distal portion of the media. 
The stomach was described as being thickened 
throughout, especially in the media, but no definite 
infiltration could be found. Due to the poor condi- 
tion of the patient, the perforation was sutured and 
the abdomen closed as quickly as possible. A bi- 
opsy was not done. 

Recovery was uneventful, and follow-up films, 
Nov. 3, 1950, showed no improvement (Fig. 11C). 


Comment: This patient has had frequent 
follow-up studies for eight years with no 
appreciable change in the appearance of 
the stomach and little change in clinical 
symptoms. This case was complicated by 
an acute perforation. A subtotal gastric 
resection should be done, but the patient 
continues to refuse. 


Case V: J. B. W., white male, age 30, was first 
admitted on Dec. 4, 1940. 

Chief Complaints: Pain in stomach, weakness, and 
shortness of breath. 

Family History: Irrelevant. 

Past History: Irrelevant except as associated with 
present illness. 

Present Illness: The patient had had attacks of 
epigastric discomfort during the past five years 
characterized by a pressure sensation associated 
with pain of a deep boring type. These attacks 
lasted three to four days and could usually be re- 
lieved by a mild diet. The symptoms increased in 
severity up to the time of admission. Four weeks 
before admission he had tarry stools, followed by 
weakness and shortness of breath. 

Physical Examination: Negative except for ten- 
derness in the epigastrium and evidence of anemia. 

Laboratory Findings: Red blood count 2,510,000; 
hemoglobin 45 per cent; white blood count 8,000. 
Fractional gastric analysis, with histamine as a 
stimulant, showed a maximum total acidity of 48° 
and free HCL 13°. 

X-Ray Examinations: The stomach showed a 
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Fig. 12. Case V. A. Dec. 27, 1940. B. Nov. 13, 1941. 
Large gastric ulcer on lesser curvature, with no change in size; 
mucosal folds thickened; peristalsis almost absent. 


Fig. 13. Case V. The muscularis mucosae is hypertrophied 
and infiltrated with lymphocytes and plasma cells. Hematoxylin 
and eosin. XX c.80. 
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Fig. 14. Case V. In addition to chronic inflammation, the photomicrograph shows ex- 
cessive mucus secretion in the gastric epithelium. Hematoxylin and eosin. X c.75. 


large penetrating ulcer on the lesser curvature, in 
the distal portion of the media, measuring 3 X 3.5 
cm. in diameter. The mucosal folds throughout 
the stomach were markedly enlarged and the stom- 
ach wall was somewhat rigid. Peristalsis was slug- 
gish (Fig 124A). 

Gastroscopic Findings: Endoscopic examination 
(J. M. R.) showed a sharply demarcated ulcer, 
2 X 3 cm., on the posterior wall near the lesser 
curvature in the distal portion of the media. The 
mucosal folds throughout the greater portion of the 
media were enlarged, red, and nodular. Impression: 
Benign gastric ulcer with marked hypertrophic 
gastritis. 

Clinical Course: A strict medical regimen in the 
hospital for four weeks led to some clinical improve- 
ment. Repeat x-ray and gastroscopic studies 
showed no apparent change. The patient refused to 
submit to a partial gastrectomy and was discharged 
slightly improved. On Dec. 2, 1941, he was re- 
admitted with a recurrence of the original symptoms 
and gastro-intestinal bleeding. X-ray examination 
showed no appreciable change in the stomach (Fig. 
12B). A partial gastrectomy was done on Dec. 4. 

Pathologic Diagnosis: Chronic peptic ulcer of 
stomach. Chronic hypertrophic gastritis. 

Gross Description: The specimen consisted of the 
pyloric portion of the stomach, measuring 16 cm. 
along the greater curvature and 8 cm. along the 
lesser curvature. It was 12 cm. wide at the proxi- 
mal line of excision and 3 cm. at the distal. The 
serosa was covered with hemorrhagic adhesions, 
most extensive along the lesser curvature. There 


was a peptic ulcer astride the lesser curvature meas- 
uring 2 cm. across. This ulcer had perforated all 
layers of the gastric wall, including the serosa. 
The surrounding muscularis was fibrosed. The 
remaining gastric mucosa was in thick edematous 
folds, and the surface was covered with mucus (see 
color plate). 

Microscopic Description: The tissue bordering on 
the peptic ulcer showed fibrosis, granulation tissue, 
infiltration with neutrophils, eosinophils, and lym- 
phocytes, and necrosis of the surface. Elsewhere the 
gastric mucosa was moderately infiltrated with in- 
flammatory cells, chiefly lymphocytes. The mus- 
cularis mucosae was thickened and showed rather 
extensive lymphocytic infiltration. Similar infil- 
tration was seen in the superficial part of the submu- 
cosa. There were a number of lymphoid follicles 
with reaction centers in the mucosa and also the 
submucosa (Figs. 13 and 14). 


Comment: This patient had very marked 
chronic hypertrophic gastritis associated 
with a benign ulcer. It is unusual for such 
combined pathologic processes to improve 
on a medical regimen. The patient has 
been essentially symptom-free for nine 
years. 


Case VI: L. T., white female, age 68, was first 
admitted on Dec. 5, 1947. 

Chief Complaint: Epigastric pain following meals 
during past six months. 


June 1951 


51 


Vol. 56 


ENLARGED GASTRIC RUGAE 827 


Fig. 15. Case VI. A. Dec. 11, 1947. B. April 10, 1948. C. 
July 7, 1948. D. Jan. 28, 1949. Prepyloric filling defect, with pro- 
gressive enlargement of mucosal folds. 


Family History: One brother died with cancer of 
the stomach. 

Past History: Had been a “‘cardiac’’ patient for 
past ten years with episodes of decompensation. 

Present Illness: About six months before admis- 
sion the patient developed what she described as a 
“peculiar indigestion.”” It was characterized by an 
epigastric bloating with a burning and boring pain. 
She was frequently awakened about 2:00 a.m. by the 
emg Food and alkalis usually relieved the discom- 
ort. 

Physical Examination: There was marked evi- 
dence of cardiac decompensation. No abdominal 
masses were palpated. 

X-Ray and Gastroscopic Examinations: Enlarge- 
ment of the mucosal folds in the antrum was seen 
roentgenologically, with a questionable filling defect 
(Fig. 15A). Due to cardiac decompensation and 
a state of general debility, gastroscopy and sur- 
gery were not considered feasible. The patient made 
a partial recovery and returned on April 29, 1948, for 
Tepeat x-ray examination of the stomach, which 
showed an increase in the size of the mucosal folds in 
the antrum with a definite filling defect (Fig. 15B). 
Gastroscopy now showed marked enlargement of the 
mucosal folds in the distal portion of the media and 


antrum. The antral region could not be dilated, 
and there appeared to be a submucosal infiltration; 
however, there was no evidence of ulceration. IJm- 
pression: Lymphosarcoma or possibly a diffuse hy- 
pertrophic gastritis. Due to the poor condition of 
the patient, the consulting surgeon advised observa- 
tion and further medical treatment. 

On July 7, 1948, follow-up x-ray studies of the 
stomach showed a progression of the lesion (Fig. 
15C); however, the patient was essentially free of 
gastric symptoms and refused surgical treatment. 
Laboratory studies were negative except for an ab- 
sence of free HCl. 

Clinical Course: On March 2, 1949, the patient 
was readmitted, having consented to a surgical ex- 
ploration. She was somewhat dehydrated, with 
profound nausea and vomiting and a loss of 60 
pounds in the past four months. On March 7, a 
partial gastrectomy was done. A postoperative 
course of x-ray therapy was given and the general 
condition at present is satisfactory, with no evidence 
of recurrence. 

Pathologic Diagnosis: Malignant lymphoma, prob- 
ably reticulum-cell sarcoma. 

Gross Description: The specimen consisted of 
three pieces of tissue from the stomach. When 
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i i Fig. 16. Case VI. Edge of the malignant lesion infiltrating the stomach. The surface of the 
4 tumor is ulcerated. Hematoxylin and eosin. X c.80. 
Fig. 17. Case VI. Photomicrograph showing pleomorphic character of the tumor cells. Some 
mitotic figures are visible. Hematoxylin and eosin. X c.350. 


opened and placed together they measured 18 X 13 specimen, rather large, broad rugal folds were seen. 
cm. The thickness varied between 1.0 and 2.0cm. On section, the entire thickness of the mucosa and 
The mucosa was hemorrhagic and showed several submucosa had a homogeneous appearance, with a 
irregular areas of ulceration. In some parts of the gray, moist, opaque surface. In places of greatest 
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involvement the muscularis was replaced by this 
type of tissue. In the omental tissue several lymph 
nodes measuring up to 1 cm. in diameter were 
found, which also had a gray, moist, opaque cut sur- 
face (see color plate). 

Microscopic Description: In addition to chronic 
gastritis with hypertrophy and cellular infiltration of 
the mucosa, this specimen showed a malignant tu- 
mor. The tumor was anaplastic, being composed of 
pleomorphic cells with hyperchromatic nuclei of 
variable size, exhibiting frequent mitotic figures. 
This tumor was believed to be a malignant lym- 
phoma, probably reticulum-cell sarcoma. In places it 
invaded all layers of the gastric wall and was present 
in the adjacent lymph nodes (Figs. 16 and 17). 


Comment: The roentgen findings are 
similar to those noted in Case I on the ini- 
tial examination; however, the process 
progressed more rapidly. The differential 
diagnosis between neoplasms of this type 
and a chronic hypertrophic gastritis is fre- 
quently very difficult. 
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SUMARIO 


Hipertrofia de las Arrugas Gastricas: Correlaciédn de los Hallazgos Roentgenoldgicos, 
Gastroscépicos, Patoldgicos y Clinicos. Andlisis de Cuarenta y Un Casos 


Este andlisis de 41 casos en que repetidos 
ex4menes roentgenolégicos del est6mago 
revelaron hipertrofia y tortuosidad crénicas 
de los pliegues de la mucosa, asociadas a 
irregularidad del contorno, peristaltismo 
anormal e hipersecrecién trata de corre- 
lacionar las alteraciones roentgenolégicas 
con los hallazgos clinicos, gastroscépicos 
y, en los casos en que los habia a mano, 
anatomopatolégicos. 

En todos los casos existian sintomas 
clinicos de indigestién crénica y recurrente 
que el alimento solia agravar. Ante- 
cedentes de hemorragia mas o menos in- 
tensa fueron mencionados por 12 enfermos. 
El mas constante hallazgo gastroscépico 
consistié6 en hipertrofia de los repliegues 
de la mucosa, con alguna pérdida de 
flexibilidad. En 8 casos ejecutdronse 


estudios anatomopatolégicos, existiendo 
gastritis crénica en todos. 

No cabe exagerar la importancia que 
reviste el cuidadoso estudio roentgenolégico 
de la mucosa gastrica, y en particular de 
la movilidad de la misma, para el descu- 
brimiento de alteraciones incipientes que 
pueden conducir a un proceso crénico. La 
gastroscopia también posee valor inesti- 
mable tanto para ayudar a diferenciar entre 
lesiones benignas y malignas cuanto para 
determinar la extensién de la enfermedad 
y el pronéstico de la misma. 

Preséntanse con todo pormenor 4 casos 
tipicos. Agréganse a ellos un caso de 
tilcera gdstrica benigna unida a gastritis 
hipertréfica y un caso de sarcoma reticulo- 
celular. 
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DISCUSSION 


George W. Chamberlin, M.D. (West Reading, 
Penna.): Contrary to my usual disposition, I 
find little to criticize in these two excellent papers, 
so I will mostly emphasize what the authors 
have said. 

First, the paper by Dr. Alexander. You prob- 
ably have noticed that in the recent radiological 
literature there have been quite a few papers on 
peptic ulcer in children. This presentation of 
Dr. Alexander seems, therefore, to be timely and 
important. I think that such a paper could well 
be published in the journal or journals read by 
general practitioners, pediatricians, internists, 
and others, since these men, rather than the 
radiologist, need to be alerted to the many un- 
recognized cases of peptic ulcer occurring in child- 
hood. 

Dr. Alexander is to be complimented on his 
high incidence of positive findings for duodenal 
ulcer—11.8 per cent of 254 children under the 
age of fifteen. I assumed, when I read his paper, 
that this meant that these children were carefully 
screened and selected on a clinical basis before 
the roentgen examination was made. I would 
like to ask Dr. Alexander if he has any other ex- 
planation for so high an incidence. I would also 
like to know how many gastric ulcers were seen 
in this small group of 254 children. 

The essayist has pointed out that it seems ad- 
visable to divide ulcer-bearing children into three 
clinical groups: Those up to the age of two, 
whose ulcers may be associated with an intra- 
cranial lesion and who usually give a rather grave 
prognosis; the children from two to six, whose 
chief symptoms are those of gastro-intestinal 
hemorrhage; and then the third group, from seven 
to fifteen years of age, who have a clinical picture 
more or less approaching that of ulcer as seen in 
the adult. 

I again emphasize the importance of this paper, 
particularly to impress our colleagues in the vari- 
ous fields of internal medicine that children with 
abdominal pain may have something other than 
cramps or mesenteric adenitis. 

Dr. Vaughan’s paper on enlarged rugae seems 
to be a very excellent presentation. I think Dr. 
Vaughan has bravely and effectively entered a 
controversial field of roentgen diagnosis in chronic 
gastritis. From his findings, it appears that the 
words ‘‘atrophic’’ and ‘‘hypertrophic’’ should be 
used cautiously if at all by radiologists, since 
one condition may become the other or the micro- 
scopic inflammatory changes may be essentially 
the same whether the gastric rugae appear larger 
or smaller than normal. 

As I review his paper, the main point seems to be 
to call to our attention a group of patients having 


a clinical picture of ulcer hemorrhage or indiges- 
tion; gastroscopic demonstration of enlarged 
rugae with or without irregularity; and roent- 
gen findings of persistent enlarged gastric rugae, 
irregular gastric folds, diminished peristalsis, 
decreased mobility of the gastric rugae. 

Dr. Vaughan and his associates showed con- 
vincing pathological evidence of chronic gastritis 
in 8 of aseries of 41 patients. In the remainder of 
the group, 33 patients, there was clinical evidence 
suggestive of chronic gastritis. I am not sure 
that one should draw any conclusions beyond this. 
Maybe Dr. Vaughan will disagree with me in that 
respect and, if so, I should like to hear his com- 
ments. Every one of us present appreciates the 
difficulty of making a roentgen diagnosis of 
chronic gastritis. The diameter of the gastric 
folds is not a reliable criterion, since an appearance 
of enlarged folds may be produced by certain 
drugs, by hyperactivity of the thyroid, allergy, 
and technical factors employed in the exami- 
nation. 

Dr. Vaughan has wisely eliminated some of 
these factors by repeated examinations. It is 
well known that enlarged rugal folds may be seen 
roentgenologically in the presence of thin mucosa 
and that a normal rugal pattern may be seen when 
the stomach is actually the site of a chronic gas- 
tritis. I think that those of us who use the 
term ‘‘mucosal folds’ should perhaps do so ad- 
visedly and in most instances speak rather of 
gastric rugae, since pathological changes which 
are seen on roentgen examination may be due not 
only to the mucosa but also to changes in the sub- 
mucosa. 

As I looked at the last one or two slides which 
Dr. Vaughan presented I was reminded some- 
what of the analogy of trying to diagnose carci- 
noma of the breast in a patient who has cystic 
mastitis. I think it is extremely difficult and 
I believe that, as radiologists, we may be treading 
on rather thin ice if we try to diagnose carcinoma 
of the stomach in patients who have a chronic 
gastritis. It is an extremely difficult differential 
diagnosis. 

The importance of this paper is therefore in em- 
phasizing the need of careful correlation of clini- 
cal, gastroscopic, and roentgenological findings 
before making the definite diagnosis of chronic 
gastritis. 

I want to commend the author on his excellent 
presentation. 


Ross Golden, M.D. (New York): Dr. Cham- 
berlin mentioned allergy as one possible cause of 
large mucosal folds in the stomach. I have seen 
one case in which very large folds became normal 
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and the patient’s symptoms disappeared shortly 
after milk was eliminated from the diet. This is 
unusual, but is worth bearing in mind. 

Two or three of Dr. Vaughan’s films showed 
evidence of herniation of the prepyloric mucosa 
through the pylorus into the duodenum. This 
herniation is responsible for symptoms in some 
cases and is attracting considerable attention at 
the present time. It can be taken as evidence 
of gastritis. The first paper describing this 
phenomenon was published in 1926 by our 
honored chairman, Dr. Pendergrass (Eliason, 
E. L., Pendergrass, E. P., and Wright, V. W. M.: 
Roentgen-ray Diagnosis of Pedunculated Growths 
and Gastric Mucosa Prolapsing through Pylorus, 
Am. J. Roentgenol. 15: 295, April 1926). This 
publication was an important contribution to 
radiology of the stomach. 

Dr. Vaughan and Dr. Chamberlin both com- 
mented upon the difficulty in differential diag- 
nosis of gastritis from carcinoma. Whenever we 
think of carcinoma of the stomach, we should 
think of it in terms of its gross growth character- 
istics, that is, the manner in which the cells grow 
in the wall. The linitis plastica type gives us the 
most trouble because it grows underneath the 
mucous membrane, enlarges and stiffens the folds 
without mucosal destruction in the early stages, 
and acts much like an inflammatory process. 
The carcinoma cells wiggle their way through 
the tunica muscularis to the serosa apparently 
very early in the course of the disease, without 
destroying the muscle and without impairing the 
ability of the stomach to contract, until the con- 
dition becomes far advanced. In the early stages 
it seems to be practically impossible to detect 
this type of growth, at least for me. 

Dr. Vaughan’s material is exceptional because 
he does the gastroscopy as well as the radiology 
and his contributions are always important. 
This symposium has been very much worth while. 


Dr. Alexander (closing): As the men from 
Philadelphia know, my hospital is in the suburbs 
in a very actively growing section of West Phila- 
delphia. My first case was that of a doctor's 
son. We had been discussing an adult ulcer pa- 
tient of the doctor's, and he said: ‘‘Every time 
my boy gets ready to get on the school bus in the 
morning, he complains he doesn't feel well, has 
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a pain in his stomach, is nauseated, and vomits. 
Do you suppose he could have a duodenal ulcer?” 

I knew nothing about ulcer in children except 
what I had read, so I said: ‘‘Let’s find out.” 
X-ray studies of the boy’s stomach were done, and 
I saw and reported what I believed to be a duo- 
denal ulcer. Because it was uncommon in my 
experience, I gave a case report on it at the next 
staff meeting. Following that, I had a lot of 
cases. Apparently a lot of the men on the staff 
had patients with repeated abdominal pain and 
vomiting that they were worried about and 
hadn’t been able to control very well, and I 
seemed to get a lot of children in a very short time 
with symptoms similar to those of the doctor's 
son. 

I now find that the number of these patients 
that I am examining is tapering off. I am not 
seeing as many as I did at first because I think I 
probably got the majority within a short time. 

I should like to emphasize the fact that our 
institution is just a general hospital, not a pedi- 
atric hospital, although we do have a growing 
community, so that the people are primarily 
younger married folk who are raising families. 
That is the only explanation I have for the high 
incidence, or at least the seemingly high inci- 
dence, of ulcer I have reported. 


Walter W. Vaughan, M.D. (closing): In answer 
to the question that was raised by Dr. Chamber- 
lin, I had no intention of leaving the impression 
that one can always make a diagnosis of gastritis 
on roentgen examination. I did say that per- 
haps some time in the future, when fluoroscopic 
detail is equal to or better than that of the present 
radiograph, and we can study the movement of 
the mucosa as has been emphasized by Dr. Golden, 
we might possibly progress just a bit further in 
the x-ray diagnosis of such superticial changes as 
are often found in gastritis. 

In regard to allergic enlargement of gastric 
rugae, I presented in a previous publication a case 
with a filling defect which simulated a carcinoma 
of the stomach. The point that I wish to em- 
phasize is that chronic enlargement of the mucosal 
folds with changes in peristalsis, hypersecretion, 
and some rigidity, as demonstrated in these cases 
and discussed in detail in my text, always means 
the presence of disease. 
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Secondary Radiation Fields Surrounding 


Photofluorographic Equipment! 


HE PROTECTION of x-ray personnel 
from excessive radiation has for some 
time been recognized as a problem of 
major importance. In photofluorographic 
work, this problem assumes even greater 
importance, since the radiation hazards 
associated with the operation of photo- 
fluorographic equipment are considerably 
greater than those encountered in large- 
film roentgenography. In the first place,the 
quantity of radiation required for a photo- 
fluorographic exposure is several times 
that needed for a conventional roentgeno- 
gram. Moreover, in photofluorographic 
work, as many as five hundred or more 
exposures may be made in the course of a 
day, a number far in excess of that ac- 
complished in most large-film operations. 
In addition, most photofluorographic 
equipment is portable, semiportable, or in- 
stalled in the limited space provided by a 
mobile bus, so that protective devices 
cannot always be designed and placed as 
effectively as in permanent installations. 
Despite these seeming handicaps, ade- 
quate protection against excessive ex- 
posure to radiation can be achieved. This 
may be accomplished in two ways: first, by 
employing protective barriers so designed 
and located as to reduce radiation to a 
minimum; second, by limiting the number 
of exposures made by a team of operators 
in any one day, depending upon the in- 
tensity of radiation to which they are sub- 
ject in a given installation. In either case, 
a thorough knowledge of the radiation fields 
surrounding photofluorographic installa- 
tions is required, so that protective barriers 
may be designed and placed properly, and 
so that safe limits of exposure, in terms of 
numbers of exposures, may be determined. 
In 1946 Morgan and Lewis (1) reported 
measurements of scattered radiation fields 


1 Accepted for publication in October 1950. 
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in the vicinity of the then-standard 35-mm. 
photofluorograph. The study included 
isodose curves in the unprotected regions 
around a photofluorograph set up in a 
relatively large open room, as well as notes 
on the relative effect of other conditions, 
such as confining walls and the use of 70 
mm. and other film sizes. Although these 
results are still entirely valid for the con- 
ditions under which they were obtained, 
the almost universal adoption of 70 mm. 
equipment since the completion of that 
study, as well as the development of im- 
proved screens and other equipment which 
shorten exposures, make necessary a re- 
examination of radiation fields. Further- 
more, no radiation measurements in the 
so-called protected areas behind screens 
has until now been available. 

The present study was therefore under- 
taken to determine the field patterns of 
scattered radiation surrounding photo- 
fluorographic equipment now in use. A 
wide variety of installations was studied, 
utilizing both portable and mobile equip- 
ment in many different locations. In ad- 
dition, attention was directed to radiation 
in unprotected regions as well as that 
encountered behind protective screens. 

Radiation was measured by means of an 
integrating ionization chamber circuit, 
shown schematically in Figure 1. This 
particular type of equipment was chosen in 
order to obviate the necessity of making 
exposures of long duration, as would be 
required in order to obtain readings on 
instruments of the non-integrating type. 
The time constant of non-integrating in- 
struments, which read dosage rates rather 
than total dose, is seldom less than two 
seconds, and even then accurate readings 
are impossible. Furthermore, it is difficult 
or impossible to adjust present-day photo- 


* Physicist, Division of Tuberculosis, Public Health Service, Federal Security Agency, Washington, D. C. 
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fluorographic equipment to milliamperage 
values low enough to permit prolonged ex- 
posures without damage to the x-ray tube 
or tedious delays between exposures. By 
the use of an integrating circuit sufficiently 
sensitive to record the total amount of 
scattered radiation per exposure, direct 
measurements could be made at any point 
during an exposure of normal milliamper- 
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range of measurable radiation was from 
0.2 to 3.0 milliroentgens. 

For measurement of the very much 
lower radiation encountered behind pro- 
tective barriers, a specially constructed 
ionization chamber of about 800 c.c. 
capacity was used (Fig. 2). This was 
capable of giving readings from 0.01 to 0.20 
milliroentgen. For convenience, it was 


22.5v. 


Fig. 1. Electrical circuit of integrating roentgen exposure meter. 

The circuit consists essentially of a low-leakage condenser (C), ionization 
chamber (IC), electrometer tube (V), and meter (M). Operation is as follows: 
With the calibrated bias potentiometer (P,) at zero (ground end), the instru- 
ment is brought to null-balance position by means of the rheostat (R,). 
lonizing radiation falling on the chamber causes a current to flow through it, 
charging the condenser (C) to a voltage proportionate to the amount of radia- 
tion received. This voltage, applied to the grid of the electrometer tube, 
unbalances the circuit as indicated by the meter (M). A restoring voltage 
is then applied by rotating the calibrated potentiometer (P,) until the con- 
dition of balance is again obtained. This restoring voltage, read from the 
dial of the potentiometer, is then a measure of the amount of radiation which 
fell on the chamber during the exposure. After reading, the potentiometer is 
returned to zero, the condenser is discharged by means of a push button, and 
the circuit is ready for the next measurement. The instrument is calibrated 
by means of a Victoreen condenser r meter, using radiation of the same quality 
as that scattered from a 12.5-cm. presdwood phantom. 


age, kilovoltage, and time. Moreover, 
these readings could be made either in the 
course of routine examinations with human 
subjects or with the use of a substitute 
phantom. 

For measurements of scattered radiation 
outside the protected areas, the ionization 
chamber used in the illustrated circuit was 
a standard Victoreen chamber of approxi- 
mately 100 ¢.c. capacity. With this cham- 
ber and its associated circuit constants, the 


connected to the control cabinet by means 
of a flexible cable rather than as shown in 
the figure. This chamber is unconven- 
tional in that, instead of a solid wall, a 
cylinder of copper window screen was 
used. This gives an essentially transpar- 
ent wall which is well suited for radiation 
measurements of very low intensity. Al- 
though it is true that the use of this type 
of wall might introduce measurement 
errors, these have been practically elimi- 
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Fig. 2. Special 800-c.c. ionization chamber used 
for measuring roentgen exposures of low intensity 
(0.01 to 0.20 milliroentgen ). 


nated by calibrating the instrument with 
radiation of the same quality as that which 
it was designed to measure. 

The radiation fields surrounding typical 
photofluorographic installations were 
mapped by taking a suitable number of 
readings at regular intervals throughout 
the areas involved. These readings were 
made on U. S. Public Health Service in- 


stallations during regularly scheduled 
operations of a mass survey program. No 
attempt was made to adjust the equip- 
ment for optimum conditions, so that 
measurements are representative of con- 
ditions actually encountered during rou- 
tine photofluorographic operations. In 
those installations where the number of 
human subjects was sufficient, the subjects 
themselves were used as the source of 
scattered radiation. Where the number of 
human subjects was small, a phantom of 
tempered presdwood measuring 40 cm. 
square by 12.5 cm. thick was substituted.* 
Several ionization chamber readings were 
taken at each of many points, and average 
radiation per exposure was computed for 
each point. In this manner, radiation field 
maps were obtained for a wide variety of 
installations, ranging from the very large, 
unconfined space of a railroad station con- 
course to the limited area within mobile bus 
installations. 

The results of these measurements are 
shown diagrammatically in Figures 3 to 5, 
where the quantities of radiation present at 
various points are indicated by isodose 
curves labeled to show roentgens per 100 
exposures. Figures 3 and 4 show the 
radiation fields surrounding two typical 
portable installations: the first, made at 
the train concourse of the North Station in 
Boston, represents conditions where walls 
and ceilings are extremely remote; the 
second was made in a smaller room. Field 
patterns plotted in numerous other porta- 
ble installations showed so little significant 
variation that these two examples will 
suffice. Figure 5 shows the radiation fields 
surrounding photofluorographic installa- 
tions in four types of mobile units with dif- 
ferent floor plans. 

In general, field patterns in the regions 
outside the protective barriers are very 
similar in all types of installations, whether 
they be in open rooms or within closely 


® Such a phantom was shown by Morgan and Lewis 
(1) to be equivalent in scattering characteristics to a 24- 
cm. human chest. This was again demonstrated in the 
course of this investigation, where readings taken with 
the phantom correlated closely with the average 
those taken with human subjects at the same point. 
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Fig. 3. Field of radiation surrounding a typical photofluorographic installation in a very large room. Isodose 
curves labeled to indicate radiation in roentgens per 100 average exposures. 


confining walls. Even when walls are 
quite close, as in the mobile units, their 
effects are apparent only in a slight intensi- 
fication of the radiation, rather than any 
appreciable alteration of the general con- 
tour of the isodose curves. 

There is one region, however, in which 
the field patterns vary widely from one in- 
stallation to another. Roughly, this region 
lies along a line running from the x-ray 
tube past the edge of the fluoroscopic 
screen. In one particular installation (Fig. 
3), for example, there was a very pro- 
nounced bulge in the isodose curves in this 
region, roughly in line with the primary 
beam. In some installations, this peculi- 
arity is apparent on both sides of the hood; 
in others, it appears on one side, but not on 
the other, while in still others there is no 
such bulge at all. Undoubtedly, the in- 
tensity of radiation in this particular re- 
gion depends upon the efficiency of coning 
of the primary beam and upon the ac- 
curacy with which the beam and the center 
of the fluoroscopic screen are aligned. 

For obvious reasons, radiation intensities 
encountered behind protective barriers 
and in other protected areas are of the 
greatest interest. In portable installations 
the protective device usually employed 


Fig. 4. Field of radiation surrounding a typical 
photofluorographic installation in a small room. _Iso- 
dose curves labeled to indicate radiation in roentgens 
per 100 average exposures. 


consists of a V-shaped screen, hinged in the 
middle and placed behind the x-ray tube. 
Technicians and clerks are positioned be- 
hind this screen, in the region of its 
“radiation shadow.”’ Figure 6 shows 
typical radiation patterns behind two such 
screens in the area of the ‘“‘shadow.”’ 
Measurements directly behind and not 
more than a few inches from the screen 
indicate a lower level of radiation intensity 
than that encountered several feet beliind 
the screen. It would appear, therefore, 
that most of the radiation behind the 
screen comes around it, rather than through 
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Fig. 5, Aand B. Fields of radiation surrounding typical photofluorographic installations in mobile 
bus units of different floor plan. Isodose curves labeled to indicate radiations in roentgens per 
100 average exposures. See also Fig. 5, C and D. 


it. In a small room, the proximity of the 
ceiling and walls could perhaps account 
for this. It is also present, however, in 
large rooms, which suggests that its source 
must be the floor, ceiling, or the surround- 
ing air itself. In some types of protective 
screens, moreover, the hinge between the 
two sections offers a small but definite 
area of almost no protection, at the very 
location most likely to be occupied by the 
operator (Fig. 6). 

In the case of photofluorographic equip- 
ment installed in bus units, on the other 
hand, the radiation patterns behind the 
protective barriers are entirely different, 
varying widely in character with different 
floor plans (Fig. 5). In three of the four 
types of mobile bus units illustrated, 
measurements of field intensity were made 
on at least two units of similar type. 
Among units of the same type, no sig- 
nificant differences in radiation patterns 


were noted. In the fourth type illustrated 
(Fig. 5D), which was unique, it was diffi- 
cult to draw isodose curves in the regions 
behind the screens, and only the values of 
radiation intensity measured at several 
isolated points are indicated. 

From the patterns of radiation field con- 
tours behind the protective screens of mo- 
bile units, some interesting observations 
can be made. In Figure 5A, for instance, the 
isodose curves in the space occupied by the 
technician indicate that the field repre- 
sented could only have been produced, for 
the most part, by radiation entering 
laterally, that is, from a direction perpen- 
dicular to the general direction of the iso- 
dose lines. If the radiation had entered 
this space through the screen, either wholly 
or in part, a very different pattern, at least 
in orientation, would have obtained. This 
suggests that the radiation emanated from 
the bus walls opposite the area in question. 
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Fig. 5, Cand D. Fields of radiation surrounding typical photofluorographic installations in 
mobile bus units of different floor plan. Section C may also be considered typical of port- 
able installations in very small space. Isodose curves labeled to indicate radiation in roentgens 


per 100 average exposures. 


Similarly, the isodose curves in the 
clerks’ compartment at the rear of the bus 
also indicate that the radiation comes from 
the opposite wall. Here, however, the 
shape of the curves clearly demonstrates 
that the greater part of the radiation 
originates along the wall forward of the 
clerks’ desks. This is to be expected, since 
the radiation striking the wall is more in- 
tense near the x-ray machine, and in- 
creasingly less intense toward the rear of 
the bus. These observations would ap- 
pear to indicate that, in these cases also, 
the radiation encountered in the protected 
areas does not come through the screens, 
but around them. 

The same conditions appear to prevail 
under somewhat different circumstances in 
the mobile unit illustrated by Figure 5B. 
Here, even though a protective screen is 
located at the front of the bus, behind the 
photofluorographic hood, radiation in the 


so-called protected region is relatively 
high. The reason for this is apparent 
from the orientation of the isodose con- 
tours, which show clearly that the radia- 
tion comes from the walls of the darkroom, 
which are in a position to receive relatively 
intense radiation from the primary scatter- 
ing source (as well as a certain amount of 
direct radiation if the coning and tube 
alignment are not perfect). It should be 
noted that this bus unit was not designed 
to accommodate clerks’ space. The ra- 
diation in the dressing-room area, while 
not serious to the transient patient, would 
be entirely too high for clerks required to 
work there. 

Figure 5C illustrates another type of 
mobile unit, actually consisting of a 
portable photofluorographic machine in- 
stalled in a bus. It represents, therefore, 
an example both of a mobile installation 
and a portable installation in a very small 
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room. The radiation patterns will be 
recognized as bearing the characteristics of 
the portable unit type. 

The unit shown in Figure 5D needs no 
further comment beyond calling attention 
to the fact that the double barrier affords 
practically ideal protection to the clerks 
without interfering seriously with the 
flow of patient traffic. Additional wings in 
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graphic unit, it is possible to determine 
from the radiation field patterns presented 
above whether a person can remain within 
these safe exposure limits. For example, 
during a week in which 3,000 subjects are 
examined, the operator of the unit shown 
in Figure 5A (assuming that he stood 
squarely behind the screen as he should) 
would receive approximately 0.105 r 


SCALE A 


3 reer 4 


® 


Fig. 6. Field of radiation behind the portable protective screen in typical photofluorographic 
installations. Isodose curves labeled to indicate radiation in roentgens per 100 average exposures. 
In the diagram at the right, note the radiation ‘“‘leakage’’ resulting from inadequate shielding of 


the hinge. 


the ends of the technician’s screen would 
undoubtedly increase protection in that 
area, although without them protection is 
not inferior to other installations. 

As defined by the National Bureau of 
Standards (2), the maximum dose of gen- 
eral radiation to which an individual may 
safely be exposed over a period of time 
amounts to 0.3 r per week. With any 
specified number of average exposures, 
and at any position in the photofluoro- 


(0.0035 & 30), or about one-third, of the 
permissible weekly dose. Similarly, a 
clerk working in the same unit under the 
same operating conditions would receive 
approximately 0.045 r (0.0015 X 30). 
Conversely, the data provided by the 
isodose curves may be used to calculate the 
maximum number of average exposures 
which personnel at any given position can 
be expected to take before receiving the 
maximum dose of 0.3 r. For those con- 
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cerned with the operation of existing in- 
stallations, this latter application of the 
isodose curve data will perhaps provide a 
more readily useful form of information. 
Figure 7, therefore, shows the relationship 
between the radiation intensity at any 
position and the number of exposures which 
would represent the weekly maximum dose 
of 0.3 r. As shown in this figure, the 
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posed under given conditions, it does not 
necessarily follow that the predictable ra- 
diation dosages will not be exceeded, even 
to the point of unsafe operation. Actual 
measurements of the radiation received by 
individual members of photofluorographic 
mass survey teams by means of dental film 
badges do indicate that most personnel re- 
ceive dosages well below the maximum 
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Fig. 7. Relationship between the amount of radiation received per exposure and the total 
number of allowable exposures (within the weekly tolerance dose of 0.3 r). 


operator and the clerk in this particular 
example should be able to take 8,500 and 
20,000 exposures per week, respectively, 
without exceeding the limit of 0.3 r. 
Obviously, reasonable safety factors should 
be introduced into estimates such as these, 
but it is evident that even the lower figure 
of 8,500 exposures is well in excess of any 
ordinary week's work. 

Although the radiation field patterns do 
serve to indicate the radiation dosages to 
which photofluorographic personnel are ex- 


limit of 0.3 r per week. And, indeed, these 
actual measurements do appear to agree 
rather closely with the dosages which can 
be estimated from the field pattern and the 
exposure load data. Nevertheless, a cer- 
tain few appear to receive dosages not only 
in excess of those predicted, but often 
above the tolerance dose as well. It is 
therefore pertinent to consider the reasons 
which may underlie these occurrences. 

A glance at any of the field maps reveals 
that there is a very sharp gradient in ra- 
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diation intensity along the line of the 
“radiation shadow”’ cast by the protective 
screen. As a result, the operator of a unit 
need move scarcely more than a few inches 
to change his dosage rate from perhaps 
0.005 to 0.100 r per 100 exposures, a factor 
of 20 to 1. In other words, if he is well be- 
hind the screen, he can make some 6,000 
exposures before reaching the 0.3 r limit. 
If he moves to the edge of the screen, 
however, he will receive the maximum 
allowable dosage in as few as 300 ex- 
posures. This clearly represents the dif- 
ference between safe operation for even a 
busy week on the one hand, and hazardous 
operation for only a short time on the 
other. 

Unfortunately, operators are strongly 
tempted to stand at the edge of the screen 
in order better to observe the subject dur- 
ing exposure. This is aggravated by the 
fact that the lead glass window in the 
screen is relatively small and not always at 


the right height for all operators. Further- 
more, the exposure switch is so located that 
it is most often quite easy to actuate it by 
reaching around the screen. Similar reason- 
ing obviously applies to the location of 
clerks’ tables behind the screens of porta- 
ble units and bus units. Of course, these 
conditions cannot in any way excuse the 
improper use of protective barriers by 
technicians and other personnel. They 
must, nevertheless, be considered fully in a 
realistic approach to the problem of pro- 
tection against radiation hazards. 

Division of Tuberculosis 


Public Health Service 
Washington 25, D. C. 
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SUMARIO 
Los Campos de Irradiacidn Secundaria que Rodean la Instalacidn Fotorroentgeno grafica 


Los riesgos irradiatorios enlazados con el 
funcionamiento de _ instalaciones foto- 
rroentgenograficas son mucho mayores que 
los confrontados en la radiografia con 
pelicula grande. Para proteccién contra 
los mismos, precisa contar con un conoci- 
miento adecuado de los campos de radia- 
cién que circundan a varias instalaciones. 
Teniendo eso presente, se estudié una gran 
variedad de instalaciones desde el punto de 
vista de la radiacién presente tanto en las 
zonas sin resguardo como en las protegidas 
por pantallas. La radiacién fué medida 
con un circuito de camara de yonizacién 
integrante. 

En general, los patrones a que se con- 
forman los campos en las regiones fuera de 
las vallas protectoras son muy semejantes 
en toda clase de instalaciones, ya estén en 
cuartos abiertos o rodeadas de paredes 
muy limitadoras. No obstante, existe una 
region en la que dichos patrones varian 
ampliamente de una instalacién a otra. 


Toscamente, esa regién queda a lo largo de 
una linea que va desde el tubo de rayos 
hasta mas alla del borde de la pantalla 
roentgenoscépica. No hay duda de que 
la intensidad de la irradiacién en dicha re- 
gién depende de la perfeccién del cono 
formado por el haz primario y de la exacti- 
tud con que encajen el haz y el centro de la 
pantalla roentgenoscépica. 

Las intensidades que alcanza la radiacién 
detras de las pantallas y vallas de resguardo 
revisten naturalmente interés primordial, 
y se presentan observaciones realizadas en 
instalaciones de varias formas de aparatos 
portatiles y movibles, habiendo revelado 
las mismas patrones muy variados de 
radiaci6n de acuerdo con el plano del piso. 

Con cualquier nfimero estipulado de ex- 
posiciones medias, y en cualquiera posicién 
del aparato fotorroentgenografico, es po- 
sible determinar por los campos de irradia- 
cién observados, si una persona puede o no 
permanecer inocuamente dentro de ciertos 
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limites de exposicién. A la inversa, cabe 
usar los datos aportados por las curvas de 
isodosis para calcular el niimero maximo de 
exposiciones que puede esperarse que 
tome el personal antes de recibir la maxima 
dosis tolerable (0.3 r por semana). 

Sefidlase que todos los mapas de los 
campos revelan una pendiente aguda en la 
intensidad de la irradiaci6n a lo largo de la 
linea de la ‘‘sombra de radiacién”’ lanzada 
por la pantalla protectora, de modo que el 
encargado de un aparato no tiene que 
moverse mAs que pocos centimetros para 
variar con un factor considerable la magni- 


tud de su dosis. En otras palabras, si se 
halla bien atras de la pantalla, puede 
verificar unas 6,000 exposiciones antes de 
alcanzar el limite de 0.3 r. Sin embargo, si 
se mueve al borde de la pantalla, recibir la 
dosis tolerable maxima en no mas de 600 
exposiciones. Esas cifras representan la 
diferencia entre trabajo inocuo aun en una 
semana atareada, por un lado, y manejo 
arriesgado aun por poco tiempo, por otro. 
En todo estudio practico del problema del 
resguardo contra los peligros de la irradia- 
cién, hay que tomar en cuenta estas ob- 
servaciones. 
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Geometrical-Anatomical Factors and Their Significance in the 
Early X-Ray Diagnosis of Hip-Joint Disease in Children’ 


HAROLD E. MARTIN, M.D.? 
Philadelphia, Penna. 


HE COMMON HIP-JOINT disabilities of 

children, ranging from congenital dis- 
locations and pelvic acetabular dysplasias 
of infancy to the slipped femoral epiphysis 
at the age of puberty, are often diagnosed 
only when the bony deformity is well ad- 
vanced. Such late cases require compli- 
cated and prolonged surgical therapy to 
effect even a moderate degree of correction. 
The problem at hand is how to detect a 
very early hip-joint lesion on x-ray exami- 
nation so that prompt and effective treat- 
ment can be instituted. 

Ordinarily gross anatomical irregularities 
and changes in bone density in the femoral 
head and acetabulum are late signs of hip- 
joint disease. The approach to the prob- 
lem of early x-ray diagnosis must therefore 
be founded on something other than 
shadow changes and marked deformities 
which are seen at a glance on the x-ray 
film. The examiner must come to regard 
the normal hip joints as finely balanced and 
bisymmetrical, and to recognize any asym- 
metry as denoting an anatomical imbal- 
ance or pathological process in the joint. 
Such a pathological process first manifests 
itself by disrupting the normal bisymmetri- 
cal balance of the pelvic ring and femoral 
heads. This early pathological disruption 
may be detected by noting certain subtle 
geometrical-anatomical disparities between 
the two hip joints. 

The hip joints and the opposite sides of 
the pelvic ring normally constitute mirror 
images of each other. If one bisects them 
vertically from the symphysis pubis in- 
feriorly, through the sacral promontory 
superiorly, it is evident that the two joints 
coincide and fit one over the other with 
great accuracy. It is like closing the pages 


of an open book. The right femoral head 
and acetabulum will coincide exactly with 
the left femoral head and acetabulum. 

The three classical hip-joint diseases in 
children are: (a) congenital dislocation 
and subluxation of the hips in infancy; (6) 
Legg-Perthes’ disease or avascular necrosis 
of the femoral head occurring at six to 
eight years of age; (c) slipping of the femo- 
ral epiphysis at puberty. All of these con- 
ditions can be determined roentgenologi- 
cally with a high degree of accuracy rather 
early in their course. An anteroposterior 
view will often suffice when the fine geome- 
trical relations of the hip joint are clearly 
understood and accurately measured. 

The hip joints and femoral necks are best 
visualized in the anteroposterior view with 
the legs internally rotated to about 30° in 
order to bring the femoral necks into full 
view. This view must include both hips, 
in order that one may be compared with 
the other. A single hip view is misleading 
and practically worthless. The position 
of marked internal rotation brings out the 
full length of the femoral necks and af- 
fords an excellent comparative view of the 
femoral head epiphyses and their relation- 
ship to the acetabula. The lesser trochan- 
ter is rendered less visible by this maneuver. 
This positioning of the child’s limbs is es- 
sential for accurate comparison of the two 
hip joints. It is sometimes necessary to 
strap the infant’s pelvis to the cassette 
while an adult holds the legs, at the ankles, 
in internal rotation. 

The pertinent general characteristics of 
a child’s hips from infancy to puberty may 
be summarized as follows (1-3): 

At Birth: There are no femoral head epiphyses 

until the age of two to ten months. When they 
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Fig. 1. Normal hips and pelvis, of a child, aged 6 years. Note symmetry of the arc of the 
femoral heads and the transverse epiphyseal lines. The shaggy acetabular roof formed by the 


ilium is normal for this age. 


appear, the epiphyses are round and of equal 
size. The angle of the femoral shaft with the 
femoral neck (shaft-neck angle) is very obtuse, 
i.e., about 140° or more. The ischiopubic 
epiphysis is open and presents a wide gap in 
the inferior pubic ramus. The cotyloid notch 
is open throughout childhood. Although the 
acetabular margins are sharp and clear, the 
acetabular cavities are relatively large and shal- 
low. 


Early Childhood: The femoral head epiphyses are 


present and equal by the age of three years. They 
are definitely hemispherical in shape and present 
a horizontal epiphyseal line. The shaft-neck 
angle is still very obtuse. The ischiopubic 
epiphysis is starting to close the intervening 
gap, and one must not mistake this juncture for 
a fracture of the pelvic ramus. The acetabular 
margins are still sharp and clear. 


Pre-School Age: The epiphyses are growing in 


proportion to the shaft. The shaft-neck angle 
has receded slightly with growth and age. The 
ischiopubic epiphyses fuse between the sixth 
and eighth year. The superior wall of the ace- 
tabular margin presents a shagginess which per- 
sists as a normal finding until puberty. Many 
of these features are shown in the pelvic film 
of a six-year-old child (Fig. 1). 


Puberty: The well-formed epiphyses are definitely 
shifting from a horizontal to a vertical-oblique 
position, and the shaft-neck angle has receded 
to 130-125°, which approximates the angles of 
the normal adult. The superior acetabular 
margin remains irregular until twelve or thir- 
teen years. The changes in the angle of the 
femoral neck and the obliquity of its epiphy- 
sis at puberty subject them to any shearing force. 
Subsequent endocrine changes, namely, rapid 
bone growth and increased body weight, can 
overstrain this epiphyseal junction, causing a 
“slipped epiphysis” in the plastic femoral neck. 
The lesser trochanter appears at eight to ten 
years, whereas the greater trochanter may ap 
pear anywhere from the third to the ninth vear 
of age. 

In a potential, partial, or complete con- 
genital dislocation of the hip, the funda- 
mental pathological mechanism is an 
acclivity, or abnormal obliquity of the 
acetabular roof, which provides little or no 
support to the femoral head. When the 
acclivity is combined with the presence of 
an excessive amount of fatty fibrous tissue 
in the acetabular cup, a definite outward 
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Fig. 2. Normal hips at the age of 10 months. The FY line passes trans- 
versely through the cotyloid notches. Note equality of size, shape, and 
position of the femoral heads as related tothe VY junction. Angle CDY isthe 
acetabular index. An angle over 30° is definitely pathological. The dotted 
line SS denotes the arc of Shenton’s line. 


Fig. 3. Infant's hips at the age of 10 months. The right hip is subluxated and lies 
lateral to the V line, but inferior to the Y line. Compare the size and shape of the 
femoral heads. The acetabular angle on the right is 50°, on the left 22°. This is a hip 
dysplasia with lateral dislocation, Weight-bearing will eventually cause a complete 
dislocation of the right hip. 
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Fig. 4. Normal hips at age of 6 years. Note Kéhler’s teardrop (K) and Waldenstrém’s 


overlap shadow (WW). 
ring are mirror images of each other. 
tuberal line. 


The transverse lines are parallel because the sides of the pelvic 
TP is the transverse pubic line; TT is the transverse 
Triangle A BC should be equal on both sides, as should line A’-D, A synovial 


effusion will distend the normal joint capsule (at 1) into a convex bulge, as shown at 2. 


protrusion of the femoral head must occur. 
Thus the amount of protrusion depends on 
both the amount of fibrous tissue in the 
acetabular cup and the degree of obliquity 
of the acetabular roof. 

In Figure 2, Hilgenreiner’s lines dem- 
onstrate the basic anatomical relationship 
of the femoral head and acetabulum. The 
Y line is drawn horizontally through the 
cotyloid notches of the acetabula. The V 
line is dropped vertically from the lateral 
edge of the superior acetabular lip. The 
acetabular index is an angle formed by 
drawing a line from the cotyloid notch on 
the Y line to the superior acetabular lip on 
that side. Normally this angle (CDY in 
Figs. 2 and 3) is 20 to 27°. As the accliv- 
ity of the acetabulum increases, this angle 
must also increase. The more oblique the 
acetabular roof, the greater is its acetabular 
angle, and the less support it gives to the 
femoral head, with a resultant protrusion 
of the latter. When the only joint discrep- 
ancy is an increased acetabular angle, .e., 
30° or more, Hart (4) has termed the con- 


dition “hip-joint dysplasia.’’ Later, the 
dysplasia may result in a complete disloca- 
tion. Normally the epiphysis of the femo- 
ral head lies below the Y line and medial to 
the V line (contrast Figs. 2 and 3). Ina 
subluxation, the femoral head lies lateral to 
the V line, but remains inferior to the Y 
line. When the protrusion or dislocation 
is complete, the head lies superior and 
lateral to the V Y junction (Fig. 2). 
Shenton’s line is an invaluable anatomi- 
cal guide in diagnosing hip dislocations. It 
is an arc drawn from the lesser trochanter 
along the medial-inferior surface of the 
femoral neck and joins the superior medial 
border of the obturator foramen (SS in 
Figs. 2 and 3). Normally, this is a regular, 
smooth are, congruous on both sides. If 
the femoral head is subluxated or dislo- 
cated, Shenton’s line on that side will pre- 
sent a marked irregularity in its outline, in 
sharp contrast to the smooth are of the 
corresponding line on the normal side. 
While this particular sign is valuable, it 
may be hard pressed to reveal lateral pro- 
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Fig. 5. Early Legg-Perthes’ disease in right hip. Note asymmetry of the obturator 
foramina, Waldenstrém’s overlap shadow, and the slight but definite flattening of the lateral 
arc of the right femoral head. Transverse lines, as in Figure 4, will show divergence toward 
the normal side because the affected ischiopubic segment is hypoplastic. 


trusion of a femoral head without superior 
displacement. Insuch instances the lateral 
protrusion is best detected with the aid 
of the VY lines shown in Figure 2, the ilio- 
femoral line, and the overlap sign. 

The arching iliofemoral lines can be ac- 
curately determined by tracing the silhou- 
ette of the ilium and femoral neck of one 
side on a piece of translucent paper, turn- 
ing the tracing over, and superimposing its 
outline on a tracing of the joint of the op- 
posite side. These tracings normally co- 
incide. Any difference in the joint space 
or angle of one femoral neck will naturally 
be reflected in asymmetry of the superim- 
posed tracings. 

The valuable and practical sign known as 
“Waldenstrém’s overlap”’ (5) consists of an 
upright crescentic shadow formed by the 
overlapping of the medial quadrant of the 
femoral head on the posterior lip of the 
acetabulum (WW in Fig. 4). In normal 
hips the overlap shadows are of equal size 
(see Fig. 1). If an inflammatory process 
within the joint cavity is present, or an 
acetabular acclivity exists, the femoral 


head on that side will be pushed laterally, 
thus diminishing the width of the overlap 
on that side (shown in Fig. 5). 

By combining “‘Waldenstrém’s overlap” 
with ‘‘Kohler’s teardrop” (7), 7.e., the end-on 
view of the lower anterior acetabular floor 
(seen in Figs. 1 and 5), compass measure- 
ments may be taken from the cotyloid 
notch to both margins of the femoral epi- 
physeal line (A BC in Fig. 4). The sides of 
the triangle so formed should coincide with 
the triangle of the other hip. Inequality 
of the two triangles is an early in- 
dication of anatomical imbalance and hip- 
joint pathology. 

Early diagnosis of Legg-Perthes’ disease 
is extremely difficult and the condition is 
all too frequently overlooked on the x-ray 
film. The usually accepted signs of dens- 
ity changes in the femoral head and in the 
inferior portion of the epiphyseal line are 
often obscure and contradictory, and it is 
frequently necessary for the experts to de- 
lay judgment on such findings alone. An 
observation recently demonstrated by Out- 
land (6) appears to solve the problem of 
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roentgen detection of early Legg-Perthes’ 
disease. A quiescent synovitis is the first 
noticeable feature to occur in this disease. 
If one looks carefully at the soft-tissue 
shadow of the hip-joint capsule, one may 
notice its distention on the suspected side, 
as indicated by 2 in Figure 4. This syno- 
vial bulging is not diagnostic in itself. It 
merely serves put to the examiner on guard 
for further observations of the suspected 
joint. 

Pathologically, the avascular reaction in 
the femoral head is accompanied by a pecu- 
liar plastic internal recession of the lower 
segment of the ischium and pubis. The 
geometrical imbalance so produced can 
easily be determined, for the lower pelvic 
segment is smaller and rotated internally 
as compared to its mate (7). Whether 
this phenomenon be due to a true hypo- 
plasia of the inferior pelvic ring, to imbal- 
ance of the external rotator and hamstring 
muscles, or to a combination of the two, is 
not definitely known. Outland, however, 
has utilized this hypoplastic asymmetry of 
the inferior pelvic segment as a means of 
demonstrating early cases of Perthes’ dis- 
ease. With the varus recession of the in- 
ferior pelvic segment, the characteristic x- 
ray finding is a noticeable diminution in the 
size of the obturator foramen on the af- 
fected side. This inequality is well shown 
in Figure 5. Because the inferior pelvic 
segment is hypoplastic, a vertical line 
drawn from the cotyloid notch to the ischial 
tuberosity on that side (A’—D in Fig. 4) 
will be shorter than a corresponding line on 
the normal side. Likewise, the asymmetry 
of the inferior pelvic segment may be shown 
by drawing transverse lines across the is- 
chial tuberosities of the two sides (77 in 
Fig. 4) or across the pubic tubercles (7P). 
Normally, TP and TT will be parallel, as 
shown in Figure 4. If one places these 
lines on an x-ray film showing early Legg 
Perthes’ disease (Fig. 5), they will converge 
toward the affected side as a result of the 
decreased size of the inferior pelvic segment. 
Outland has further demonstrated that this 
is not due to a tilting of the x-ray tube. 

Another early sign of aseptic necrosis of 
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Fig. 6. A normal hip, at 14 years of age, shown in 
solid lines. Line AB intersects a superior lateral seg- 
ment of the femoral head. Line AC is tangential to 
the arc of the femoral head. When slipping occurs 
(dotted line), the head descends and the neck rides 
upward. Line AC therefore disappears, to overlie 
line AB, which is now a tangential line on the femoral 
head, rather than an intersecting line. Arrows 1 and 
2 show the usual concavo-convexity at the superior 
epiphyseal] junction. 


the femoral head is a slight flattening in the 
lateral arc of the femoral head. Unfortu- 
nately the average textbook illustration of 
Legg-Perthes’ disease shows an advanced 
case with a completely necrotic, flattened, 
or fragmented head. If the geometrical 
signs here illustrated are judiciously used, 
it is hoped that more early diagnoses will 
result in early corrective treatment and 
avoidance of permanent hip-joint deform- 
ity. 

The last common hip-joint disease of 
children occurs before or at puberty and is 
commonly called “slipped femoral epiphy- 
sis.”’ A neophyte can recognize the de- 
formity when well advanced, but detection 
in the “‘pre-slipped” stage requires a keen 
appreciation of the mechanism of the slip 
and its early anatomical changes. Milch 
(8) described this process in 1937. The 
turning, or slipping, of the femoral head is 
in reality an anteversion of the femoral 
neck, with the head remaining fixed in the 
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Fig. 7. Early slipped femoral epiphysis of the right hip. Note widened epiphyseal 
line on the right with loss of concavity at this junction. If the line A B (shown in Fig. 6) is pro- 
jected on this film, it will slightly override the arc of the head. Contrast these findings with 


the left hip. 


acetabular socket. The earliest demon- 
strable geometric change which can be ob- 
served in the x-ray film consists of a loss of 
the normal concave-convex line (1 and 2 in 
Fig. 6) at the superior margin of the epi- 
physeal junction. 

In Figure 6 the normal femoral head is 
shown by solid lines; the position of the 
femoral head in early slipped epiphysis is 
shown by dotted lines. In the normal hip 
the superior junction of the femoral neck 
and femoral head epiphysis exhibits a 
marked bulging convexity (arrow 2) where 
the lateral quadrant of the femoral head 
joins the femoral neck. As demonstrated 
by Watson-Jones (9) the line AB, drawn 
parallel to the upper border of the neck, 
intersects this segment of the superior and 
lateral quadrant of the femoral head. 

As pointed out above, the femoral head 
remains in the acetabulum when the proc- 
ess of anteversion occurs. The plastic 


epiphyseal line starts to widen as this tor- 
sion mechanism occurs, and the femoral 
head then begins its downward and back- 
ward rotation within the acetabulum. This 
rotation deformity of the head increases the 
normal anteversion of the femoral neck and 
accounts for its external rotation deform- 
ity. These factors, coupled with the strain 
of weight-bearing in this weakened area, 
permit the femoral neck to start overriding 
the lateral arc of the femoral head, creating 
a certain degree of varus deformity in the 
relationship of the femoral neck and head. 
When this situation prevails, the line AB 
(Fig. 6) no longer intersects a definite seg- 
ment of the femoral head, but instead is on 
a tangent with the arc of the ‘‘slipped” 
femoral head. Therefore, in more ad- 
vanced cases the line AB will override the 
head completely. 

Note how the more laterally placed (Fig. 
6) line AC, present only in normal hips, 
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indicates the normal concave-convexity 
(arrows 1 and 2) at the superior epiphyseal 
junction. With an early degree of slipping 
of the epiphysis, the distance between lines 
ACand AB decreases until only line A B pre- 
vails in the position of the dotted “‘slipped”’ 
head. There is now no definite intersec- 
tion of the arc of the femoral head—only a 
tangential relationship. Where arrow 1 
had normally indicated a concavity and 
arrow 2 a convexity, the slipped epiphysis 
of the femoral head now shows only a grad- 
ually tapering, slightly convex line at this 
junction. 


SUMMARY 


1. A mechanical and functional ap- 
proach to hip-joint anatomy is presented. 

2. The concept of the normal hip joints 
as mirror images of each other is ex- 
plained. Any asymmetry indicates me- 
chanical imbalance and underlying joint 
abnormality. 

3. Diagrams are included which illus- 
trate the normal relationships of the hip 
joint as viewed on the x-ray film. 

4. Examples are presented of the com- 
mon hip-joint deformities in children from 
infancy to puberty. 
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5. The anatomical-pathological rela- 
tionships of the hip joint are discussed. 
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SUMARIO 


Los Factores Geométrico-Anatémicos y la Importancia de los Mismos en el Diagnéstico 
Roentgenoldgico Temprano de las Afecciones de la Cadera en los Nifios 


Ordinariamente las irregularidades y 
alteraciones macropatolégicas de la densi- 
dad ésea en la cabeza del fémur y la 
cavidad cotiloidea constituyen signos tar- 
dios de enfermedad de la cadera. El 
diagnéstico temprano de la misma se 
basa en el reconocimiento del hecho que 
las articulaciones normales de la cadera 
son imagenes reflejas una de otra y que 
todo trastorno en la simetria de las mismas 
denota desequilibrio mecdnico y un estado 
patolégico subyacente. 

Las tres clasicas dolencias coxales en la 
nifiez son: dislocacién y subluxacién con- 
génitas, en la primera infancia; enfermedad 
de Legg-Perthes, a la edad de seis a ocho 
afios; deslizamiento (dislocacién) de la 


epifisis femoral, en la pubertad. Todos 
esos estados pueden ser reconocidos en una 
etapa temprana si se comprenden clara- 
mente y miden con exactitud las delicadas 
relaciones geométricas de la articulacién. 
Para lo filtimo, lo mas satisfactorio es una 
radiografia anteroposterior que abarque 
ambas caderas, tomada con las piernas en 
rotaci6n interna, a fin de tener en plena 
vista los cuellos de los fémures, permi- 
tiendo también comparar las epifisis de las 
cabezas femorales y su relacién con la 
cavidad cotiloidea en ambos lados. Las 
alteraciones en dicha relacién con respecto 
a ciertas lineas y puntos fijos para cada 
uno de los estados menciones son ilus- 
tradas con diagramas y discutidas. 
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Lipomas of the Mesentery of the Small Intestine’ 
SOLOMON R. BERSACK, M.D., VINCENT M. IOVINE, M.D., and GEORGE TIEVSKY, M.D. 
Washington, D. C. 


6 Bea LIPOMAS arising primarily in the 
mesentery of the small intestine are 
extremely rare. In 1921 Wahlendorf (15) 
reviewed the literature and collected 132 
retroperitoneal lipomas. Nineteen of these 
involved the mesentery of the small gut. 
The published data in the older literature 
are meager, however, and in some instances 
it is impossible to ascertain whether the tu- 
mors were true lipomas and whether they 
originated in the mesentery or involved it 
secondarily by extension from the adjacent 
retroperitoneal region. Considering only 
cases in which total or partial surgical ex- 
tirpation was performed, Schmid (10) 
culled from the literature up to 1921 records 
of only 6 lipomas which arose primarily 
in the mesentery of the small intestine, 
In addition, he found 76 retroperitoneal 
lipomas and liposarcomas, as well as 23 
mesenteric extensions from the retroperi- 
toneal region. Only 4 of these are said 
to have been lipomas extending into the 
mesentery of the small intestine. From 
1922 up to 1948, only 19 additional cases 
of lipoma arising in small intestinal mesen- 
tery were reported (1, 2, 3, 7, 8, 9, 11, 12, 
14, 17). 

The rarity of mesenteric lipoma and the 
desirability, from the point of view of 
prognosis, of distinguishing it sharply 
from retroperitoneal lipoma with second- 
ary extension into the mesentery warrant 
the following case report and the subse- 
quent discussion of the subject. 


CASE REPORT 


A 29-year-old white male was admitted for the 
first time to the Mt. Alto Veterans Hospital on Feb. 
11, 1948, complaining of abdominal cramps, nausea, 
and vomiting. 

Past History: At the age of eight the patient 
underwent an exploratory laparotomy for a similar 


episode. An appendectomy was performed at that 
time and his parents were informed that there was 
some malrotation of the colon. Occasional bouts 
of vomiting were experienced up to the age of six- 
teen. 

Present History: The patient had been in good 
health until the afternoon prior to admission, when 
he began to ‘feel not up to par.’’ At 7:30 that 
evening, one and a half hours after a heavy dinner, 
he had one formed bowel movement, followed at 
ten-minute intervals by two loose, gray, oily stools. 
Shortly thereafter he became nauseated and vomited 
repeatedly, though there was no hematemesis or 
melena. At 10:00 p.m. he began to suffer from ab- 
dominal cramps in the left upper quadrant, lasting 
for only half a minute but increasing progressively in 
frequency. The vomiting subsided during the fol- 
lowing morning, but the cramps continued to recur 
every five or ten minutes. 

Physical Examination: The patient was obese 
(229 Ib.) and evidently in acute distress. No ab- 
dominal masses could be palpated. On ausculta- 
tion, sounds characteristic of obstruction occurred 
synchronously with the cramping pains. Tem- 
perature was normal. A survey film of the abdo- 
men revealed several dis*ended loops of small bowel 
in the left upper quadrant. 

Response to conservative therapy was prompt, 
and the acute phase rapidly subsided. Barium 
enema examination on Feb. 18 showed the cecum 
to be situated rather high, with a mesial direction. 
An abnormal annular shadow was noted in the ter- 
minal ileum about 10 cm. from the ileocecal valve 
(Fig. 1). This was a constant finding both on the 
retrograde study and on the six-hour film of Feb. 
20 (Fig. 2). 

By the tenth hospital day the patient was com- 
pletely asymptomatic. He elected not to have de- 
finitive surgical therapy at that time. He was dis- 
charged with instructions to seek hospitalization at 
the first return of symptoms. 

Subsequent follow-up examination of the gastro- 
intestinal tract (April 12, 1948) showed no abnor- 
malities of the stomach, duodenum, or jejunum. 
The peculiar ring-like configuration previously noted 
in the terminal ileum, 4 X 6 cm. in its largest dimen- 
sion, was again observed following administration 
of barium by mouth (Fig. 3). It consisted of an 
oval marginal tract of barium about 1 cm. in width. 
Depending upon the degree of filling, it appeared 
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Fig. 1. Lipoma of the mesentery of the small intestine. Barium enema study showing annular shadow in 


terminal ileum. 


A. Left anterior oblique view. B. Detail of same showing the peripheral ring-like configuration and the ec- 
centric channel of barium. C. Detail of right oblicue projection. 


either as curved barium streaks or as a covfluent 
band-shaped peripheral tract. The inside of this 
oval configuration was devoid of barium except for a 
central connecting channel. This segment of gut 
ran transversely, had well-defined borders, and ex- 
hibited an apparently normal mucosal pattern (Figs. 
2 and 3). The portion of the ileum immediately 
proximal to the oval showed only momentary mod- 
erate distention when reached by a mass of barium. 
At such times the oblique views presented a config- 
uration suggesting an attempt at intussusception 
into the center of the oval (Fig. 4). The oval and 
the afferent and efferent loops did not possess the 
usual mobility and appeared to be adherent. 

A second abnormality was found in the middle 
third of the ileum. This loop of bowel was of a 
slightly larger caliber and coursed in a wide circular 
sweep of about 14cm. diameter. The center of this 
circle was devoid of intestinal coils except for one 
loop in the form of a figure 8 (Fig. 5). This third 
abnormal segment, of about 25 cm. of ileum, was 
situated just proximal to the oval described above. 
The right margins of both limbs of the lower half of 
the figure 8 were completely fixed, compressed, and 
straightened. No intrinsic filling defects could be 
demonstrated. The mucosal pattern was intact, 
and the wall displayed distensibility, though of a 
diminished degree. However, the lower two limbs 
could not be made to approximate each other. 
They remained separated as if an abnormally thick- 
ened mesentery had intervened between them. 
The fusiform ribbon-like widening and the acute 


Fig. 2. Six-hour film confirming the constancy of 
the annular marginal streaks. They were produced by 
barium caught in the shelf-like rim of the thicker half 
of the circumference of the ileum. The centrally pro- 
jected barium channel represented about one-sixth 
of the periphery, forming a residual eccentric tract 
in the deepest portion of the thinner half of the circum- 
ference. 
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Fig. 3. Small intestinal study on April 12, 1948, 
again showing the annular peripheral configuration 
with the centrally projected channel. This was the 
site of the distal lipomatous mesenteric mass. 


bend at the junction of these limbs and the inferiorly 
tented sharp margin were constant findings (Figs. 
4and5). There was no delay in transit time. The 
propulsion through the compressed and flattened 
segments was maintained by somewhat hyperactive 
peristalsis. The barium reached the ileocecal valve 
in half an hour, and at three hours the head of the 
barium column was at the splenic flexure, and the 
tail at the proximal third of the ileum. At twenty- 
four hours no barium was retained in the ileum. 

On Aug. 14, 1948, the patient was readmitted in 
acute distress. Following discharge from the hos- 
pital he had felt well and had lost 17 pounds in the 
interval by voluntary dieting. The current episode 
was preceded by several days of sluggishness of the 
bowels. The acute phase followed the intake of a 
heavy meal. The main complaints were nausea, 
vomiting, and abdominal cramps recurring every 
three minutes. Physical examination showed the 
patient writhing in acute pain, retching, and fre- 
quently drawing his legs up on the abdomen in an 
attempt to obtain relief. The temperature was 
96.4°; white blood count 13,500, with 90 per cent 
polymorphonuclears. 

A survey film of the abdomen revealed marked 
distention, with multiple fluid levels throughout the 
greater portion of the small intestine. The colon 
was devoid of gas, presenting a typical picture of 
small intestinal obstruction. 

An exploratory laparotomy was performed the 
same day. On opening the peritoneum, a consider- 
able number of dense adhesions were tound involving 
the small bowel at the site of the old incision. The 
small intestine was considerably dilated, leading 
down into the right lower quadrant. A well-encap- 


sulated lipoma, the size of an orange, was seen in 
the mesentery of the distal ileum. It was located 
at the mesenteric attachment of the gut. Another 
lipomatous mass of similar size was palpated farther 
down in the root of the mesentery, just proximal to 
the ileocecal junction. The distal 130 cm. of the 
ileum affected by the volvulus, plus its mesentery 
with the included masses, was excised down to 
within several centimeters of the cecal junction, and 
a side-to-side anastomosis was done. The patient 
made an uneventful recovery and has remained free 
from obstructive symptoms up to the present time. 


Fig. 4. When the segment of ileum just proximal 
to the oval was distended with barium, the oblique 
view presented a configuration as if there were an 
attempt at intussusception into the center of the 
oval. 


Pathologic examination disclosed oval dilatation 
of the distal 8 cm. of the specimen. The next 3 
cm. were narrowed and constituted the actual node 
of the 360° clockwise twisting about the adjacent 
lipomatous mass. The distal mass (9 X 6 X 6 cm.) 
was of a dark yellow color with a distinct lobulation 
and cleft-like configuration on its anterosuperior 
aspect (Fig. 6A). Several lymph nodes were in- 
corporated in it. The second mass (10 X 5.5 X 
5.5 em.) was of light yellow color and consisted of 
fairly homogeneous and much larger lobules than 
normal fat. It was situated immediately adjacent 
to the bowel attachment in the mesentery of the 
ileum, 23 cm. from the end of the specimen. The 
small gut ran over the surface of this lipoma and 
presented a flat, ribbon-like fusiform dilatation 
measuring 8 X 3.5 cm. The inferior point was 
fixed with a sharp bend corresponding to the x-ray 
configuration (Figs. 6B and C). The intervening 
10 cm. segment of ileum between the two lipomatous 
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masses was partially compressed by the heavy 
deposit of normal-looking adipose tissue in the 
mesentery. 

DISCUSSION 

The two fatty masses encountered in 
the mesentery of this patient represent a 
lipomatous mass and a true lipoma. There 
is as yet no single histologic or chemical 
criterion for differentiating between tumor 
fat and depot fat (13). Clinically, in the 
presence of emaciation, one may be cer- 
tain that a large fatty mass is an autono- 
mous lipoma and not adipose tissue. In 
the absence of emaciation, the differen- 
tiation can be made only on the basis of 
the gross appearance and structure of the 
mass. The true lipomas are encapsulated, 
have a more homogeneous fatty structure, 
and consist of large lobules. The lipoma- 
tous mass of adipose tissue is less well en- 
capsulated, the lobules are smaller and 
indistinct, and may have incorporated pre- 
existing lymph nodes. In our patient the 
proximal mass at the mesenteric attach- 
ment of the ileum was a true lipoma; the 
distal mass in the root of the mesentery 
was a lipomatous mass of adipose tissue. 

Roentgenologically fatty infiltration of 
the mesentery of the small intestine, 
whether it be by a true lipoma or by a lipo- 
matous mass of adipose tissue, may produce 
four distinct effects. The first three of 
these were manifested in our roentgeno- 
grams. 

1. Elongation and compression of the 
small intestine: As the fatty mass grows 
in all directions, it will not only compress 
the surrounded segment of gut but also 
tend to elongate it. This is well illustrated 
(Fig. 5) by the upper and mesial limb of 
the figure-8 formation. Such compres- 
sion and elongation were described by 
Madelung in 1881 (4). 

2. Fusiform ribbon-like thinning of the 
intestinal wall: As the closely applied 
lipoma enlarges, it stretches and thins out 
the apposed wall of the gut. The fusiform 
widening of the attenuated ileal wall is 
clearly portrayed at the junction of the 
lower limbs of the figure 8. The bend and 
the inferiorly tented sharp margin were 
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Fig. 5. A loop of the middle third of the ileum in the 
form of a figure 8. The fusiform ribbon-like widening 
and the acute bend, as well as the inferiorly tented sharp 
margin of the lower limb of the figure 8, were constant 
findings. This was the site of the proximal mesenteric 
lipoma. Also note compression of upper and mesial 
limb of the 8-configuration. 


produced by a folding of the thin, ribbon- 
like ileal wall upon itself at a point of ad- 
herence to the lipoma. A description of 
this effect—but without roentgenographic 
illustration—may be found in the report 
by Bass (1). 

3. Oval dilatation with eccentric (but 
centrally projected) channel formation: The 
oval ring-shaped configuration depicted 
in Figures 1, 2, and 3 was found to consist 
of dilatation and variable thinning of five- 
sixths of the circumference of the distal 
ileal wall. Two factors were operative in 
its causation. The major element was the 
hydrodynamic factor which produces dila- 
tation distal to a point of obstruction to the 
flow. This oval was located just beyond 
the second nodal point of twisting about 
the distal lipomatous mass. The second 
factor was the adherence of a portion of 
the wall to the mass. One half of the 
circumference of the wall was considerably 
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Resected specimen. 
cut in half), the narrowed 3 cm. of the ileum (2) at site of the twist, and the distal oval dilatation (3). 


Fig. 6. 


terior view depicting the flat, ribbon-like (4) fusiform dilatation of the ileum at site of the lipoma. 
The lipoma (5) is seen shelled out and tied with a string. The dilated segment of ileum has been lifted 


view. 
upward to show its cupped undersurface (6). 


thinned out. The other half showed 
stretching with only slight thinning and 
exhibited a shelf-like periphery with fairly 
normal wall thickness. When this oval 
dilated segment was compressed and flat- 
tened, only a back-eddy of barium could 
outline its shelf-like peripheral rim in a 
streaky manner. The eccentric channel, 
representing only one-sixth of the circum- 
ference (i.e., the deepest portion of this 
thin segment), is superimposed as an ap- 
parently central tract. Its true peripheral 
position is portrayed in the oblique views. 

4. Relative radiolucency of the mass: 
This effect was not manifested in our case, 
since the lipomas were comparatively 
small. Though several very large roent- 
genologically diagnosed retroperitoneal 
lipomas are on record, Selman (11) re- 
cently reported the first mesenteric lipoma 
roentgenographically visualized. This oc- 
curred in a four-year-old child and meas- 
ured 14 cm. in diameter.* 

Mesenteric lipoma may also cause sep- 
aration of the intestinal loops and dis- 
placement. However, massive contiguous 
displacement of the small gut to one side 
is more likely to occur in retroperitoneal 
lipoma. 


? Since the submission of this paper for publication, 
a further case with distinctive roentgenographic fea 
tures has been reported by Everett and Fink (Radiology 
56: 370, March 1951). 


A. Anterior view (slightly retouched) showing the distal lipomatous mass (1, 


B. An- 
C. Posterior 


The most common complications are 
chronic intermittent or acute obstruction 
and volvulus. Our patient had four of 
the five conditions—listed by Nabel (5)— 
each one of which alone predisposes to 
volvulus. First, he had incomplete rota- 
tion of the cecum and ascending colon, 
which results in approximation of two 
points on the mesentery. Secondly, ad- 
hesions were found secondary to the 
lipomas, as well as those due to the ap- 
pendectomy and laparotomy in _ child- 
hood. Thirdly, mesenteric tumors, v2. 
lipomas, per se tend to produce torsion. 
Fourthly, disappearance of fat in abdomi- 
nal wall, mesentery, and omentum, whether 
as a result of starvation or a reducing diet, 
allows greater mobility of the intestinal 
loops. Nabel further emphasized the pre- 
viously expressed view that the sudden 
filling of the empty intestine with massive 
amounts of foodstuff may act as an ex- 
citing cause of volvulus. Both episodes 
of obstruction in our case were preceded by 
heavy intake of food. With so many fac- 
tors present, one can only conjecture—but 
not definitely prove—which ones were 
operative and which played the major role 
in the production of the volvulus. 

Retroperitoneal lipomas and especially 
those originating n the perirenal region are 
notorious for their tendency to recur and 
to exhibit sarcomatous elements (6). In 
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contradistinction to retroperitoneal fatty 
tumors, no authentic liposarcoma origi- 
nating from the mesentery of the small in- 
testine is to be found illustrated in the 
literature. Closer scrutiny of the case 
reported by Waldeyer (16) in 1865 shows 
that one cannot exclude the possibility of 
an extension into the mesentery from the 
retroperitoneal region. In the case re- 
ported by Rankin and Major (8), the lipo- 
matous element was evidently a minor one, 
if at all an integral part of the malignant 
tumor. 
SUMMARY 

1. Lipomas primarily arising in the 
mesentery of the small intestine are of 
extremely rare occurrence. 

2. A case of a lipomatous mass and a 
true lipoma arising in the mesentery of the 
ileum is described. 

3. Roentgenographically this case ex- 
hibited three of the four x-ray effects pro- 
duced by mesenteric lipoma, namely: 
elongation and compression of the gut, fusi- 
form ribbon-like thinning of the intestinal 
wall, and oval dilatation with an eccentric 
(but centrally projected) channel within a 
ring-like configuration. Owing to their 
small size, the lipomas did not show rela- 
tive radiolucency. 

4. Four factors, each one of which alone 
predisposes to volvulus, were present, viz. : 
incomplete rotation of cecum and ascend- 
ing colon, adhesions, mesenteric tumors 
(lipomas), and loss of fat as a result of diet- 
ing. There were two recent episodes of 
intestinal obstruction. Both were pre- 
ceded by heavy intake of food, which may 
have constituted the factor precipitating 
volvulus. 

5. Lipomas arising in the mesentery 
of the small intestine—in sharp contrast 
to those arising in retroperitoneal and es- 
pecially in the perirenal region—do not 


have the tendency to exhibit sarcomatous 
elements. In view of their usually small 
or moderate size and amenability to com- 
plete extirpation, a good prognosis may be 
rendered. 


Mt. Alto Veterans Hospital 
2650 Wisconsin Ave., N. W. 
Washington 7, D.C. 
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SUMARIO 
Lipoma del Mesenterio del Intestino Delgado 


Los lipomas asentados primariamente 
en el mesenterio del intestino delgado son 
Sumamente raros. El caso descrito es de 


tumefaccién lipomatosa y verdadero lipoma 


originado en el mesenterio del ileon, 


Roentgenograficamente, el caso mani- 
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festaba tres de los cuatro efectos pro- 
ducidos por el lipoma mesentérico, a saber: 
alargamiento y compresién del intestino; 
adelgazamiento fusiforme en tira de la 
pared intestinal; y dilatacién oval con 
un conducto excéntrico (mas proyectado 
centralmente) dentro de una configuracién 
anular. Debido a su pequeiio tamafio, los 
lipomas no revelan radiolucencia relativa. 

Habia presentes cuatro factores, cada 
uno de los cuales predispone al vélvulo, a 
saber: incompleta rotacién del ciego y del 
colon ascendente, adherencias, tumores 
mesentéricos (lipomas) y pérdida de tejido 


adiposo a consecuencia de la dieta. Habia 
habido dos episodios recientes de oclusién 
intestinal, ambos precedidos de fuerte 
ingestion alimenticia, lo cual puede haber 
constituido el factor que precipit6 el fleo. 

Los lipomas asentados en el mesenterio 
del intestino delgado—en decidida con- 
traposicién a los implantados en la regién 
retroperitoneal y sobre todo perirrenal— 
no muestran tendencia a manifestar ele- 
mentos sarcomatosos. En vista de su 
tamajio por lo general pequefio o moderado 
y prestarse a la extirpacién total, puede 
ofrecerse un buen pronéstico. 
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Surface Activity Following Administration 


of Radioactive Phosphorus’ 


ABRAHAM GEFFEN, M.D.,2 ROBERT LOEVINGER, Ph.D., and BERNARD S. WOLF, M.D. 
New York, N. Y. 


OON AFTER radioactive phosphorus 
became available for medical re- 
search, it was found that the uptake follow- 
ing administration to animals or man is 
greater and more rapid in metabolically 
active tissue, such as regenerating liver, 
bone marrow, spleen, and malignant 
tumors, that eventually it becomes widely 
distributed, with its greatest concentra- 
tion in bone, and that the labeled phos- 
phorus is retained longer in neoplastic 
tissues than in equally active normal 
tissues (5, 6, 11). The radiophosphorus 
was found in higher concentration in the 
nuclei of normal or neoplastic cells than 
in the cytoplasm (1, 21, 22), and within 
the nuclei most of the P** was in the 
nucleoprotein (16). It was concluded that 
the higher specific activity and turnover 
in tumor tissue was related to increased 
mitotic activity. 

By assaying weighed amounts of tissue, 
it was shown that the uptake in neoplastic 
breast tissue was two to seven times that 
in normal breast tissue, while lymph nodes 
with metastases were three to four times 
more active than normal nodes (7). Studies 
were extended to the measurement of 
activity on the surface of the skin, and 
it was reported that one case of melanoma 
and two cases of mycosis fungoides showed 
increased activity over the involved areas, 
compared to normal areas (15). Low- 
Beer and his co-workers (13), carrying out 
systematic surface measurements of beta 
activity after administration of P**, re- 
ported increased surface activity over a 
limited number of a wide variety of super- 
ficial and subcutaneous lesions, both neo- 
plastic and inflammatory. In a series of 


41 malignant breast tumors subsequently 
reported (17), they found at least 25 per 
cent higher activity over the involved 
breast than over the normal, following 
intravenous administration of P**. 

These results suggested the possibility 
of a simple technic for differentiating 
benign from malignant breast tumors, 
and for determining the existence of lymph 
node metastases. It seemed possible that, 
after a suitable period following the ad- 
ministration of radiophosphorus, one 
could measure the beta activity on the 
skin compared to an uninvolved area, and 
thus diagnose a malignant process. An 
obvious objection is that the very short 
range of the P** beta particles in tissue 
may make the observed activity dependent 
on the thickness of the overlying tissues. 
Nevertheless, because of the simplicity 
and rapidity of the suggested technic, the 
present study was undertaken to evaluate 
its diagnostic possibilities for superficial 
lesions. Attention has been limited to 
superficial lesions, since it is virtually 
impossible to detect by surface observa- 
tions beta activity arising at a depth of 
more than 5 mm. 


SELECTION OF CASES 


This report presents the results of sur- 
face measurement of beta activity on 30 
patients (see Tables I and II). For the 
study of surface activity over lymph 
nodes, patients were selected with obvious 
superficial lymph node metastases, axillary 
or supraclavicular, or both. For the study 
of activity over malignant tumors, in- 
operable cancers of the breast were chosen, 
in which the superficial skin layers were 


‘ From the Department of Radiotherapy (Dr. William Harris, Chief) and the Physics Laboratory (Dr. Sergei 
Feitelberg, Physicist in Charge), the Mt. Sinai Hospital, New York. This work was supported in part by the 
Goldfine Fund. Accepted for publication in October 1950. 

* Now in Department of Radiology, Beth Israel Hospital, New York. 
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TABLE I: SUMMARY OF SURFACE ACTIVITY MEASUREMENTS IN 24 CASES FOLLOWING ADMINISTRATION oF P32 


Relative Surface Activity, 


ay 
Case Diagnosis | Remarks Axil- | Supra- 
| lary Clav Other 
Breast Nodes | Nodes | Areas 
Scirrhous earci- Higher surface activity over | 
noma of right lesion as compared with | 
breast, super- adjacent uninvolved area | 
ficial but not and with the normal 
ulcerated, with breast. Nodes not stud- 
4 metastases to ied. Quantitative data 
right axillary not conclusive 
nodes 
Scirrhous carci- Higher surface activity over 3.4 
& noma of left ulcerated area and axilla 
4 breast (ulcer- relative to uninvolved 
ated) with ex- breast 
; tension to left 
axilla 
i — 2G. Carcinoma of left Higher surface activity over 5.1 | See 
=f breast, super- involved breast as com- 4.3 Table 
a) ficial, not ulcer- pared with contralateral ll 
ated, with me- uninvolved (2 studies). 0.8 
tastases to left Surface activity over in- 
axillary nodes volved axillary nodes less 
than uninvolved. Fron- 
tal, sternal, thigh, and 
skin surface activity ob- 
5 served. Symmetry ob- 
served 
11. E.A. Scirrhous carci- Higher surface activity over 
iy noma of right lesion relative to unin- 12 | | 
breast (ulcer- volved breast. Slightly 
es ated) with me- higher surface activity | | 
i tastases to right over involved axillary 
axillary nodes nodes relative to unin- 
volved contralateral | 
&. Anaplastic carci- Higher surface activity over 4.8 
noma of left lesion relative to unin- 5.3 
breast (ulcer- volved breast (3 studies). 5.0 
gine ated) with me- No significant difference 0.93 | 
tastases to left in surface activity over | 
axillary nodes involved and uninvolved 
axillary nodes. | Normal 
breast varies in surface 
activity with highest ac- 
tivity over nipple } 
13. R.A. Anaplastic carci- Higher surface activity over 4.0 
noma of left lesion relative to unin- | 
breast (ulcer- volved breast. Normal 
ated ) breast nipple has twice 
surface activity of other | 
areas of same _ breast. 
Thighs and shins show 
symmetrical surface ac- 
tivity | 
ae Recurrent en cuir- Higher surface activity over | 2.5 
asse nodules post skin nodules relative to | Also 
radical mastec- adjacent uninvolved skin | see 
tomy for scir- and contralateral sym- | Table 
rhous carcinoma metrical skin area. Nip- Il 
of right breast ple has twice surface ac- | 
tivity of other areas of | 
normal breast | } 
& 3 Squamous cell Higher surface activity over | 


carcinoma of 
lung with me- 
tastases to left 
supraclavicular 
nodes 


involved supraclavicular 
nodes relative to adjacent 
uninvolved skin and con- 
tralateral uninvolved su- 
praclavicular region. In- 
conclusive quantitatively 


| | | 
| 
| | 
| | 
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TABLE I: SuRFACE ACTIVITY MEASUREMENTS IN 24 CASES FOLLOWING ADMINISTRATION OF P*2—cont. 


Diagnosis 


Remarks 


Relat ive Surface Activity 


| 
| Breast 


day 


26. A.S. 


14. A.C. 


19. M. K. 


= 


Small cell carci- 
noma of lung 
with metastases 
to right supra- 
clavicular nodes | 

Small cell carci- | 
noma of lung 
with metastases 
to right supra- 
clavicular nodes 


Squamous cell car- 

cinoma of lung 
with metastases 
to right supra- 
clavicular nodes 

Adenocarcinoma 
of lung 


| Metastatic squa- 
mous-cell carci- 
noma, anterior 
chest wall nod- | 
ules; primary | 
| in oral mucosa 


Metastatic scir- 
rhous carci- 
noma, right su- 
praclavicular 
nodes; primary 
| undetermined 

| Chronic lymphatic 
| leukemia 


Chronic lymphatic 
leukemia; sub- 
mandibular and 
axillary nodes 
involved 


Polycythemia vera 


Polycythemia vera 


Multiple myeloma, 
scalp nodules 


| 


Approximately same sur- 


face activity over in- 
volved and uninvolved 
nodes 


Approximately same sur- 
face activity over in- 
volved supraclavicular 
node and contralateral 
normal area. Positive 
radioautograph from in- 
volved node 

Higher surface activity over 
involved supraclavicular 
nodes relative to unin- 
volved supraclavicular 
region 

Surface activity of oral 
mucosa and thighs ob- 
served 

Higher surface activity over 
chest wall nodule relative 
to adjacent normal skin. 
Higher surface activity 
observed over involved 
nodule within one minute 
after injection. Positive 
radioautograph obtained 
from biopsy of involved 
nodule 

Higher surface activity over 
involved nodes relative to 
left supraclavicular re- 
gion. Inconclusive quan- 
titatively 


Higher surface activity over 
superficial leukemic infil- 
trations relative to ad- 
jacent or symmetrical 
normal areas. Inconclu- 
sive quantitatively 

Surface activity (relative to 
sternum) over involved 
nodes high; highest over 
submandibular. Surface 
activity of frontal area, 
breasts, nipples, thighs, 
shins, anterior abdominal 
wall symmetrical 

Surface activity observed 
after injection of red cells 
tagged with P** (see text) 

Surface activity curve simi- 
lar to other patients. P** 
in form of phosphate 
solution. (See text for 
comparison with results 
in Patient 19) 

Surface activity over scalp 
nodules not higher than 


adjacent uninvolved areas. 


(Proved to be sterile fluid 
collection rather than 


myeloma infiltrations) 


| 


0.97 


1.3 


te 


~ —= 
| | 
| l 
| Axil- | Supra- 
| lary Clav. Other 
| Nodes Nodes Areas 
| 
| 
| | | | 
9. M.S. | | | = | 
| | | | 
| | | 5 
| | 3.5 | 
1. M.D. | | | 
| | 
| | 
| 
| 
| | 
| | 
| 
| 
| 
. | | 
| | 
| 
| 
| 
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= TABLE I: SurRFACE ACTIVITY MEASUREMENTS IN 24 CASES FOLLOWING ADMINISTRATION OF P*2—cont. 
ins Relative Surface Activity 

day 
Case Diagnosis Remarks | Axil- | Supra- pe 
Breast | lary Clav. Other 
Nodes Nodes | Areas 
15. H.M. | Squamous-cellcar- Surface activity of frontal, See 
id cinoma of cervix shins, thigh areas sym- Table 
i (stump) metrical. Breasts and II 
a nipples surface activity 
not symmetrical 
Carcinoma of pyri- Surface activity of oral 
Ba» form sinus mucosa and thighs ob- 
served 
18. M.L. After right radical Frontal area, sternum, 
mastectomy for breast, nipple, thighs, Table 
| adenocarcinoma shins observed for rela- Il 
of breast with tive surface activity and 
| axillary node symmetry. Frontal areas, 
| metastases thighs, and shins sym- 
metrical 
24. H.U | After radical mas- Surface activity of oral 
tectomy for duct mucosa and thighs ob- 
carcinoma of the served 
breast 
30. L.L. Diffuse metastatic Surface activity observed 
carcinoma after injection of red cells | 
tagged with P*. (See 
text) 


‘ already involved by ulceration or lym- 
is phatic spread. A few patients with other 
ith superficial lesions were studied. Still others 
were selected for studies of activity in 
oral mucosa and cervix, or for studies of 
normal areas, or of activity as a function 
of the time. Because of the absence of 
sak information on late radiation effects, only 
ae patients with proved malignant tumors 
were studied. 


INSTRUMENTATION AND DOSAGE 


A Geiger-Miiller tube with a thin mica 
window at one end was used for all meas- 
urements. Several such tubes were tried, 
until the method was standardized on the 
most convenient, a tube with a 2.0-cm. 
diameter window 3.2 mg./cm.’ thick, 
having an outer diameter of 2.5-cm.* A 
few strands of heavy wire were hard- 
soldered to one end of a brass sleeve, 


’ Philips tube, type 62019, a commercially available 
G-M tube of unusual stability. Near the completion 
of this work a similar tube with a 0.6-cm. diameter 
window and 1.3-cm. outside diameter was made 
available by the same company, under the number 
201N. Such a tube will sample relatively small skin 
areas when desired, and is used for measurement of 
cervix activity without discomfort to the patient. 


which fitted over the tube to protect the 
window from breakage. Thus protected, 
it was used for oral and cervical mucosa 
as well as on skin areas. 

The radiophosphorus, obtained on al- 
location from the Oak Ridge Laboratory 
of the U. S. Atomic Energy Commission, 
was standardized, made isotonic with 
sodium chloride, autoclaved, and tested 
for reactions by intraperitoneal injection 
into mice. It was administered by intra- 
venous injection in all except a few cases, 
in which it was given orally. No dif- 
ference in surface distribution was expected 
or observed between these two methods 
of administration, except that the in- 
creased excretion following oral adminis- 
tration resulted in somewhat lower surface 
counts for a given dose. 

Satisfactory surface counts were ob- 
tained following the administration of 
doses ranging from 35 to 1,000 microcuries. 
The most convenient dose was found to 
be about 500 microcuries (0.5 millicurie). 
This amount gave an average surface 
activity of a few thousand counts per 
minute in the counter with the 2-cm. 
window. With lower dosage the surface 
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activity was less and a longer time was 
required to obtain satisfactory statistical 
accuracy, while a much higher dose, 
giving a higher surface activity, produced 
a counting rate too high for the Geiger 
tube. 

All patients had complete blood counts 
prior to receiving the P**. Leukopenia 
was considered a contraindication to the 
administration of radioactive materials. 


TECHNIC 


When an end-window Geiger tube is 
placed on the skin of a patient previously 
given P**, a certain beta activity will be 
observed, which may be recorded in 
counts per minute. This observed count- 
ing rate cannot be interpreted as a direct 
measure of the uptake in the underlying 
tissues, for two reasons: an unknown part 
of the activity comes from the circulating 
blood, and the tissue absorption of the 
beta particles is so great that the observed 
activity must come almost entirely from 2 
or 3 mm. of cutaneous and subcutaneous 
tissue. We have therefore avoided the 
term—and the concept of—‘‘uptake,”’ by 
referring to our results as “‘surface activ- 
ity.”’ The ratio of observed activities at 
two different sites is then referred to as 
“relative surface activity,’’ or simply as 
r.s.a. Thus, anr.s.a. of 1.00 would indicate 
the same surface activity in the two sites, 
while an r.s.a. of 1.25 would indicate a 
surface activity 25 per cent higher at 
the test site than at the control site. 

The natural background count of the 
Geiger counter was in all cases determined 
and subtracted from the observed count- 
ing rate before computing relative surface 
activity. Since radioactive disintegration 
is a random phenomenon, there is as- 
sociated with N observed counts a stand- 


ard error of VN counts, which is indicated 


*P®? decays with a half-life of 14.3 days, emitting 
pure beta radiation. These beta particles have a 
maximum penetration in tissue of about 8 mm., and 
an average penetration of about 2 mm. Unpublished 
measurements by one of us (R. L.) indicate that the 
activity of a source of P** beta particles will be reduced 
to 5 per cent by 2.9 mm. of overlying tissue, while if 
the source is situated at the surface, 95 per cent of the 
activity originates in the first 3.2 mm. 


Tas_e II: Surface Activity or Cervix 


Ratio, 
Case Cervix to Remarks 
Thigh 
3.4 Normal cervix 
18. M.L 3.3 Normal cervix 
20. E. B. 4.3 Normal cervix 
4.6 Normal cervix 
25. J.N 2.7 Normal cervix 
10. P.G 3.6 Cervicitis. Repeated biopsies 


and Papanicolaou smears 
negative for carcinoma 
3. E.T. 2.2 Squamous-cell carcinoma of cer- 
vix, one month after com- 
pletion of radiotherapy 
15. H.M. 6.5 Squamous-cell carcinoma of cer- 
vix, stump, untreated 
3.7 Fourteen months after com- 
pletion of radiotherapy 
22. C.A. 10.4 Squamous-cell carcinoma of cer- 
vix, untreated 
28. W.T. 12.7 Squamous-cell carcinoma of cer- 
vix, untreated. Activity 
measured over involved por- 
tion of cervix only 
3.6 Same patient, activity meas- 
ured over apparently normal 
portion of cervix at same 
time 
5.6 Same patient, three months 
after completion of radio- 
therapy. Activity measured 
over previously involved area 


by writing NV + VN. Using this and 
other conventional statistical methods, 
the standard errors of all surface activities 
and relative surface activities were com- 
puted. A deviation equal to or greater 
than three standard errors was considered 
to be significant (7.e., 1.05 + 0.07 was not 
considered to differ significantly from 
unity, while 1.25 + 0.07 was considered 
significant). These standard errors refer 
only to radioactive fluctuations and were 
used only to insure that sufficient counts 
were taken to get a valid estimate of the 
counting rates at the sites chosen. They 
are not given in this report. Where 
standard errors are indicated below, they 
have been determined by the agreement of 
the data between different patients, and 
include not only radioactive fluctuations 
but also the much larger biological fluctua- 
tions. 

A standard source of P** was used as a 
reference to check the sensitivity of the 
Geiger tube and its circuits when observa- 
tions were continued over many days on 
one patient. 


| 
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The technic of observation, as de- 
veloped on the first six and used on most 
of the remaining patients, was as follows: 
All sites to be studied were marked before 
injection and numbered in some con- 
venient sequence. A short background 
count was made at each site just prior 
to injection. The injection was made at 


ACTIVITY CURVES 


Since the published literature offers 
little guide as to the most favorable time 
after administration for observing surface 
beta activity, this point was investigated 
by the technic described above. In 
Figures 1A and 1B are shown schematic 
surface activity curves, counts per minute 


THOUSANOS OF COUNTS PER MINUTE 
= 


MNVOLVED BREAST 


FRONTAL 


AXKILLA 


STERNUM 


NORMAL BREAST 


SHIN 


2 1 1 1 
20 40 60 


#0 409 120 140 


TIME AFTER (WJECTION (N MINUTES 


Fig. 1A. Idealized curves of observed surface activity during first two hours after 
injection of 1 mc, of P*. 


a known time, and counts were taken for 
fixed intervals (usually twenty seconds) 
at each of the marked sites in sequence. 
This was continued for two to three hours, 
the time interval for the collection of 
counts being gradually lengthened up to 
one to two minutes. The counting se- 
quence was then repeated daily. When 
it was not desired to observe the activity 
during the first day, observations were 
made one day after injection, and in some 
cases on subsequent days as well. 


being plotted against time after adminis- 
tration. The curves shown are more or 
less typical of results for all patients and 
can be described in general as follows: 
The counting rate at the skin increases 
within ten seconds after injection, rises 
rapidly to a maximum value in three to 
fifty minutes in all areas, decreases fairly 
rapidly for an hour or two, and at a rela- 
tively constant rate thereafter. The ex- 
ponential decrease in strength of a P*” 
source is shown in Figure 1B, as a straight 
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line, since the scale of ordinates is logarith- 
mic. The decrease in surface count after 
the first few hours also appears, in general, 
as a straight line on this graph, though of 
greater slope than the line representing 
radioactive decay of P**. The increase 
in slope is due to metabolic elimination 
of the phosphorus. Since this observed 
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curves of Figures 1A and 1B instead of 
the actual observations, since all showed 
these general features. It must be realized 
that no patient gave activity curves as 
regular as those shown, nor do the numeri- 
cal values represent exactly any that were 
observed. In a number of patients, the 
rate of decrease of surface count was more 
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Fig. 1B. Idealized curves of observed surface activity during seven days following 
injection of 1 me. of P*?. 


rate of decrease is represented by a straight 
line, it is an exponential function of the 
time, and can be characterized by an 
“effective half-life,’ which is in general 
shorter than the radioactive half-life of 
14.3 days. The effective half-lives were 
computed and, generally speaking ranged 
from five to fifteen days. In drawing Fig- 
ure 1B, representative values of the effec- 
tive half-lives were used. 

There is considerable variation between 
the surface activity curves of different 
patients. For that reason, it seemed to 
be useful to present the idealized, schematic 


rapid than the final exponential value 
until about the second day, after which it 
became exponential. This did not change 
the relative surface activities appreciably. 
In a few patients there were sudden changes 
in the surface activity several days after 
administration, such that effective half- 
lives could not be assigned. 

Schematic relative activity curves have 
been computed from the schematic sur- 
face activity curves of Figures 1A and 
1B and are presented in Figure 2. Ina 
qualitative way, these relative activity 
curves show the same general shape as 
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the absolute activity curves, except that 
the relative curves reach a plateau after 
a day or so. 

The several different phases of these 
activity curves presumably indicate dif- 
ferent processes which dominate the ob- 
served count at different times. Several 
brief experiments were made to see if 


P**. In this one case, the activity curves 
did not show the immediate rapid rise, 
but simply increased smoothly during the 
first few hours, to reach final equilibrium 
values which showed less marked variation 
between different sites than was the case 
following injection of the inorganic phos- 
phate.*® 


4b 
3 
INVOLVED/NOAMAL BREAST 
R.S.A © 
2 
FRONTAL/ STERNUM 
i i i i 
9 20 40 60 80 100 120 140 
TIME AFTER (INJECTION IN MINUTES 
4 
INVOLVED/ NORMAL BREAST 
3 a 
R.S.A. FRONTAL/ STERNUM 
2k 
i i i i i L L 


4 § 6 ? 


2 3 
TIME AFTER INJECTION IN DAYS 


Fig. 2. Relative surface activity following injection of P**, derived from the sche- 
matic activity curves of Figs. 1A and 1B. 


these effects were circulatory phenomena. 
Patient 7 exercised during the first hour, 
but no significant change was produced in 
the counts over normal or involved areas. 
The hands of Patient 12 were immersed 
alternately in water at 37 and 10° C., 
but again no significant change in the read- 
ings on the hands or elsewhere were ob- 
served. 

Patient 19 (polycythemia vera) was 
given red cells tagged with 1 millicurie 


Since impaired circulation is associated 
with polycythemia, the character of the 
activity curve obtained in Patient 19 
might be attributed to the polycythemia. 
In order to clarify this point, another 
patient with polycythemia vera (Patient 
29) was given P*? as inorganic phosphate. 


5 Our measurements on this patient and Patient 30 
were suggested by Dr. L. R. Wasserman, and were 
made simultaneously with a blood volume determina- 
tion performed by him. 
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The typical curve with immediate rapid 
rise and a consistent ratio between calvar- 
jum and sternum were obtained. A third 
patient (Patient 30), who had diffuse 
metastatic carcinoma but no hematological 
disturbance that could affect circulatory 
dynamics, was given red cells tagged with 
500 microcuries of P**. The activity 
curves and relative surface counts over 
calvarium and sternum were similar to 
those obtained in Patient 19. 

While these results are in no sense de- 
finitive, it is provisionally concluded, from 
use of this technic of injecting red cells 
tagged with radioactive phosphorus, that 
the immediate surface activity obtained 
after intravenous administration of radio- 
active phosphorus as inorganic phosphate 
is not due to blood in circulatory channels 
but reflects extravascular phosphorus. 
When the radioactive phosphorus is given 
as ‘tagged red cells,” the phosphorus 
remains with the red cells within circula- 
tory channels, and no immediate high 
surface activity is observed. With ad- 
ministration as inorganic phosphate, there 
is a removal of the radioactive phosphorus 
from the blood stream beginning within a 
few minutes after injection, which is 
greater in some tissues than in others, and 
greater in malignant than in normal tissues. 
Moreover, this rapid removal by some 
tissues is greater shortly after adminis- 
tration than subsequently. While this 
evidence for rapid selective uptake may 
well be of ultimate diagnostic importance, 
it has not been possible to pursue it 
further in the present investigation because 
of practical difficulties in obtaining suf- 
ficient data during the short period of 
observation immediately after injection. 

The discussion that follows, concerning 
relative surface activity as possible 
diagnostic tool, is limited to counts taken 
twenty-four hours after injection. 


SURFACE ACTIVITY OF NORMAL AREAS 


If surface activity is to be used as a 
diagnostic tool, it is necessary to know to 
what extent symmetrical normal areas will 
differ, and to what extent surface counts 
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will vary between non-symmetrical areas 
of the skin. To this end, counts were 
taken over normal symmetrical areas. 
It was found that symmetrical areas show 
essentially equal counts, within a few per 
cent. In male Patient 16, counts over 
the thighs differed by 10 per cent, and 
over the nipples by 15 per cent. In female 
Patient 15, the difference between the 
nipples was 15 per cent. These appear to 
be the extreme variations between sym- 
metrical normal areas. 

Variations between non-symmetrical 
areas are much greater. The sternum was 
arbitrarily taken as the standard region 
in recording the relative surface activity 
of different areas, since it gave an easily 
identified and reproducible position. In 
general, the surface activity of the sternum 
is not too different from other areas of the 
body, with the exception of the calvarium, 
which shows about twice the activity. 
Examples of the surface activity relative 
to the sternum are these: frontal area, 
2.20 + 0.07; thigh, 0.82 + 0.06; shin, 
0.77 + 0.04. (These numbers, and the 
attached standard errors, represent a 
mean of 8 patients.) 

Evidently the variation between dif- 
ferent areas on one patient is greater than 
the variation for a given area on different 
patients, indicating that these ratios have 
some real physiological significance. No 
simple explanation, such as the presence or 
absence of underlying bone, will account 
for the variation in these ratios. It was 
clear that, in the present investigation, 
care was necessary in the choice of control 
areas, either in the sense of securing strictly 
symmetrical control areas or carefully 
reproducing a chosen non-symmetrical site. 

In some cases the surface count varied 
rapidly with small changes in position of 
the counter. For example, the normal 
breast of Patient 12 was examined in detail, 
and the relative surface activity with 
respect to the sternum varied from 1.0 to 
1.3, except over the nipple, which gave the 
value of 2.1. Similar results were found 
in other patients. Thus a position near or 
on the nipple as a symmetrical normal 
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control is not reliable, since the counting 
rate depends critically on the precise 
position. 


SURFACE ACTIVITY OVER SUPERFICIAL 
MALIGNANT TUMORS AND METASTATIC 
LYMPH NODES 


Ten patients with obvious cutaneous or 
subcutaneous malignant lesions gave a 
count over the involved areas which was 
two to five times that over uninvolved 
control areas. These patients included 6 
with primary breast carcinoma, 1 with 
recurrent skin nodules following radical 
mastectomy, 2 with generalized lymph 
node enlargement due to chronic lym- 
phatic leukemia, and 1 with metastatic 
chest wall nodules from a primary oral 
carcinoma. These malignant tumors were 
all clinically easily detectable. Negative 
results were shown by Patient 16 (multiple 
myeloma), who presented several well 
defined nodules, 3 to 4 cm. in diameter 
in the scalp, which did not show higher 
surface activity than adjacent, apparently 
healthy scalp. This negative result was 
explained when it was subsequently found 
that these were not myeloma tissue but 
were cold sterile abscesses. 

Studies of 8 patients with supraclavicular 
or axillary node metastases gave conflicting 
results. In 4 of the 8, the surface activity 
over the involved relative to the unin- 
volved node varied from 1.2 to 1.6. This 
represents, on the average, a 40 per cent 
higher count over the involved node. In 
the remaining 4, however, the surface 
activity over the involved node was less 
than that over the uninvolved, the ratio 
averaging 0.9, representing a 10 per cent 
lower count. In one of these 4 latter cases, 
the lymph node was removed and a radio- 
autograph study was made after the sur- 
face measurements were completed. Posi- 
tive autographs were obtained in spite 
of the fact that the surface count was 
slightly less than normal. 

While the series of patients with malig- 
nant disease just described is by no means 
large, it has not been extended because 
we did not believe that there was any 


promise of a useful diagnostic test in the 
method. The superficial malignant tumors 
which give clear positive results by this 
method are relatively dramatic, but these 
present no diagnostic problem in any 
event. Where there is need of better 
diagnostic technics, as for lymph nodes 
with questionable involvement, a negative 
result would never be considered trust- 
worthy, since a malignant node, even 
though containing considerable P*’, may 
not be sufficiently superficial to be de- 
tected. 


SURFACE ACTIVITY OF MUCOUS MEMBRANES 


Uncertainty as to the amount of ab- 
sorption of the beta particles by the over- 
lying tissue is not present in the case of 
squamous-cell carcinoma of the mucous 
membranes. Thus the surface counting 
technic may be useful for diagnostic pur- 
poses in this type of malignant disease. 
In particular, it might be highly advan- 
tageous for the diagnosis of carcinoma of 
the cervix. In this connection, there is 
available no symmetrical control area, so 
the medial aspect of the thigh was selected 
as a convenient control area. Measure- 
ment was also made of the surface activity 
of the inner surface of the lower lip, for 
additional information on the behavior of 
the mucous membranes. 

The surface activities of the cervix 
relative to the thigh are listed in Table II. 
The mean of the cervix-to-thigh ratios 
for 5 patients with normal cervices was 
3.7 (standard error of the mean = 0.4, 
standard error of a single determination 
= 0.9). The mean of the oral mucosa-to- 
thigh ratios for the same patients was 6.1 
(standard error of the mean = 0.4, stand- 
ard error of a single determination = 1.3). 
Presumably the former ratio reflects the 
higher metabolic activity of the cells in 
the most superficial layers of the mucous 
membranes as compared with the meta- 
bolic activity of the outermost cells of the 
skin. The increase in the surface activity 
of the oral compared to the cervical mucosa 
is presumably due to the excretion of P® 
in saliva (23). 
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Patient 10, with a definite chronic 
cervicitis, reported as negative for car- 
cinoma with several Papanicolaou smears 
and biopsies, gave a cervix-to-thigh sur- 
face activity ratio of 3.6, very close to the 
mean value of the normal cervices. Pa- 
tients 15 and 22, with definite carcinoma 
of the cervix (biopsy), showed cervix-to- 
thigh ratios of 6.5 and 10.4, quite dis- 
tinctly above the mean of the normals. 
Patient 23, who had completed a course of 
radiotherapy for carcinoma of the cervix, 
one month prior to this study, showed a 
cervix-to-thigh ratio of 2.2, somewhat 
below the mean of the normals. These 
patients were all measured with a single 
position of the counter on the cervix, siuce 
the size of the Geiger counter then avail- 
able did not allow any sampling of dif- 
ferent cervical areas. When measuring 
Patient 28, a much smaller counter was 
available® and measurement on an ap- 
parently normal part of the cervix gave 
the ratio 3.6, while measurement on an 
untreated region of carcinoma (biopsy) 
gave a ratio of 12.6, which was much the 
highest ratio observed. About three 
months after radiotherapy, this ratio had 
dropped to 5.6. Patient 15 was observed 
again fourteen months after completion 
of radiotherapy. The cervix-to-thigh ratio 
had dropped to 3.7 from 6.5. 

While this short list of patients is in 
no sense definitive, it indicates the pos- 
sibility that surface counting may provide 
a simple and reliable diagnostic method 
for carcinoma of the cervix. A large 
series of cases will have to be tested before 
this possibility is established. 


SUMMARY 


1. Thirty patients with various malig- 
nant diseases were studied, by means of 
an end-window Geiger-Miiller counter, 
for beta particle surface activity following 
oral or intravenous administration of 
radioactive phosphorus. 

2. Surface activity appears at once, 
reaches a maximum between three and 
fifty minutes after intravenous adminis- 


* See footnote on page 860, 
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tration, and decreases approximately ex- 
ponentially after twenty-four hours. Sche- 
matic surface activity curves for various 
areas are presented. 

3. The extreme variation in surface 
activity between symmetrical normal areas 
is about 15 per cent, while the activity 
over the calvarium and the nipples is 
characteristically about 100 per cent higher 
than over other areas. 

4+. Over ulcerated and non-ulcerated 
cutaneous malignant disease, the surface 
activity may be two to five times that in 
normal areas. This differential appears 
within a few minutes after administration. 

5. Surface activity over lymph node 
metastases was in some patients higher 
than, and in other patients not appreci- 
ably different from, the control areas. 

6. Surface activity of the cervix was 
three to four times that of the thigh in 
normal patients, but was at least six times 
that of the thigh in 3 cases of carcinoma 
of the cervix. This ratio was reduced 
after radiotherapy. 


CONCLUSIONS 


It is concluded that the measurement of 
surface beta activity following adminis- 
tration of inorganic P** does not appear 
to be necessary for the diagnosis of 
cutaneous malignant lesions, nor reliable 
for the diagnosis of subcutaneous lesions 
or metastatic lymph nodes. It may, 
be useful in carcinoma of the mucous 
membranes, as a diagnostic technic or for 
evaluation of effectiveness of therapy. 


I7th St. & Livingston PI. 
New York 3, N. Y. 
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SUMARIO 
Actividad Superficial Consecutiva a la Administracién de Fdsforo Radioactivo 


Treinta sujetos con varias afecciones 
malignas fueron estudiados, por medio de 
un contador fenestrado de Geiger-Miiller, 
con respecto a la actividad superficial en 
particulas beta, consecutivamente a la 
administracién oral o endovenosa de fés- 
foro radioactivo. 

La mayor variacién de la actividad 
superficial entre zonas normales simétricas 
es aproximadamente de 15 por ciento, en 
tanto que la actividad sobre el calvario y 
los pezones es tipicamente aproximada- 
mente 100 por ciento mayor que en otras 
zonas. 

Sobre neoplasias malignas ulceradas o 
no en la piel, la actividad superficial puede 
ser el doble o el quintuplo que en zonas 
normales. 

La actividad superficial sobre metastasis 
ganglionares fué en algunos enfermos 


mayor, y en otros no apreciablemente 
distinta, de la observada en las zonas 
testigos. 

La actividad superficial del cuello uterino 
fué del triple al cuddruple de la del muslo 
en las enfermas normales, pero por lo 
menos el séxtuplo en tres casos de car- 
cinoma cervical. Esta proporcién des- 
cendié después de la radioterapia. 

Dediicese que la medicién de la actividad 
superficial beta consecutivamente a la 
administracién de P** inorganico no parece 
ser necesaria para el diagndéstico de lesiones 
malignas cutaneas ni fidedigna para el 
diagnéstico de lesiones subcutaneas o de 
metastasis ganglionares. No obstante, 
puede resultar ftil en el carcinoma de las 
mucosas, y como técnica de diagndstico 
© para justipreciar la efectidad de la 
terapéutica. 
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An Evaluation of the Radioiodine Concentration 
Test in the Study of Thyroid Disease’ 


NORMAN G. SCHNEEBERG, M.D., WILLIAM H. PERLOFF, M.D., and WILLIAM SERBER, M.D. 


With the Technical Assistance of 
T. E. SOPP, B.S., AND L. STANTON, B.S. 


ois AVIDITY oF the thyroid gland for 
the essential thyroid hormone pre- 
cursor iodine is a measure of thyroid func- 
tion and can be gauged by means of the 
radioactive iodine tracer technic. Since 
the original studies of Hamilton and Soley 
(1) and of Hertz, Roberts, and Evans (2), 
an extensive literature has accumulated, 
recording the experiences of various work- 
ers with radioactive iodine. This has been 
well documented by others (3) and will not 
be reviewed here. The purpose of the 
study to be reported was to determine 
the applicability of radioactive iodine 
tracer tests to the routine hospital evalua- 
tion of thyroid disease, and to compare 
their diagnostic accuracy with both clinical 
evaluation and more familiar laboratory 
procedures, particularly the estimation of 
the basal metabolic rate (BMR). 


METHODS 


One hundred microcuries of I'*' (ob- 
tained from the Clinton Laboratories, Oak 
Ridge, Tenn.) in 50 c.c. of water, without 
added carrier iodine, were administered 
orally to patients one hour after a break- 
fast of toast and coffee, or in the fasting 
state, followed by 100 c.c. of water. 
Early in the course of the studies, counts of 
gamma radiation were made for five-min- 
ute periods at varying intervals, but later 
were limited to a five- or six-hour, a twenty- 
four-hour, and a forty-eight-hour reading. 
A Geiger-Miiller counter, 15 em. long, was 
centered over the thyroid isthmus (17 em. 
above the skin). Background counts 
taken from the upper thigh were sub- 
tracted from the final reading, and the per 
cent uptake of the administered dose was 


calculated from a calibration curve pre- 
pared for each lot of I'*'. Errors of single 
determinations were ascertained by taking 
three successive five-minute readings in 
thirty-five patients. The average differ- 
ence where the I'*' uptake was below 10 
per cent was 0.85 per cent; in the 10 to 35 
per cent range, 1.03 per cent; above the 
normal range, 2.49 per cent. The average 
difference for the entire group was 1.39 
per cent. 
STUDIES AND RESULTS 


One hundred and fifty-nine patients 
were studied. They were classified (vide 
infra) on the basis of clinical evaluation 
and various laboratory studies but without 
reference to the results of the radioiodine 
test. 


I. ‘Normal’ Control Group 


(A) Normal Subjects: This group com- 
prised 15 normal subjects, 5 patients with 
mild benign essential hypertension, and 
14 cases of non-endocrine obesity. 

(B) Endocrine Disease Without Thyroid 
Dysfunction: Twenty-six patients, repre- 
senting a group of endocrinopathic prob- 
lems without thyroid dysfunction, were ob- 
served for periods of eight to thirty-six 
months. This heterogeneous collection in- 
cluded acromegaly, idiopathic hypopara- 
thyroidism, dwarfism, virilism, various 
menstrual disorders, infertility, hypo- 
gonadism, diabetes mellitus, and others. 

(C) Euthyroid Subjects: This group 
consisted of 55 patients who were referred 
to the endocrine clinic for evaluation of 
suspected, but subsequently disproved, 
thyroid disease. Long periods of observa- 
tion were sometimes necessary before the 


’ ‘From the Endocrine and Radiological Clinics of the Philadelphia General Hospital. Presented before the 
Section on General Medicine, College of Physicians, Philadelphia, Feb. 27, 1950. Accepted for publication in 


October 1950. 
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TABLE |: DisTRIBUTION OF TWENTY-FOUR-HouwR UpTake IN 159 SUBJECTS 
Per Cent Uptake of Administered I'*' in Twenty-four 
Hours 
Grou — Total 
3882 
I. *‘‘Normal” Controls 

A. Normal 4°45 4 2 15 
Essential hypertension 2 2 5 

Obesity is 4 1 5 14 

B. Endocrinopathy 1 6 4 8 4 3 26 

C. Suspected hyperthyroidism 2 43 1 1 21 
Suspected hypothyroidism 5 2 a 3 4 15 

Non-toxic nodular goiter 3 1 1 3 1 1 1 ll 

Smooth goiter 2 2 3 1 8 

II. Hyperthyroidism 1 4656 4 25 
Toxic nodular goiter @ & 4 (7) 

III. Hypothyroidism 10 1 19 
Myxedema 2 2 (4) 

159 


I, Il, and III 


TaBLe I]: RANGE, MEAN, AND STANDARD DEVIATION OF 1!*! UprAKE OF NORMAL SUBJECTS AND OF PATIENTS 
with THYROID DISEASE 


Range 
at At 
| 24 Hours 5-6 Hours 

% % 

; Hyperthyroid 35-82 58.1 
Combined “normal” 3.5-44 15.8 
A. Normal ! 13.2 
B. Non-thyroid endocrine 16.9 
C. Euthyroid 16.8 

Hypothyroid 1-10 8.4 


correct diagnosis was established. The 
patients were divided into four subgroups, 
each of which was evaluated separately 
(Table I). 

No statistical difference (4) was found 
between the twenty-four-hour means of 
groups A, B, and C (Table II), so that they 
were considered as a single ‘‘normal”’ 
contro] group for comparison with hyper- 
thyroid and hypothyroid patients. The 
distribution of the I'*' uptake for normal 
subjects is shown in Table I, and the mean 
and the standard deviation in Table II. 
The twenty-four-hour mean uptake was 
21.1 per cent, the range 3.5 to 44 per cent, 
and the standard deviation 9.87 per cent. 
It may therefore be expected that 95 per 
cent of any similar group of euthyroid 
e subjects seen in an endocrine clinic for 
thyroid evaluation will fall within a range 


Mean Uptake of I" 


Standard Deviations 


At At At At At 
24 Hours 48 Hours 5-ti Hours 24 Hours 48 Hours 
% % % % % 
59.9 53.5 16.75 15.27 14.87 
21.1 19.5 7.34 9.87 10.18 
18.3 17.0 6.25 8.38 9.08 
22.2 21.1 6.82 8.82 9.26 
22.2 20.5 7.87 10.98 11.18 

5.0 3.9 2.09 2.04 3.03 


of 1.4 to 40.8 per cent (7.e., plus or minus 
twice the standard deviation). 

The test was repeated in 6 euthyroid 
subjects at varying intervals. Tracers 
showed the closest agreement when the 
interval was less than four weeks. This 
has been noted by Stanley and Astwood (5) 
in a larger series of patients. 


Il. Hyperthyroidism 


Twenty-five thyrotoxic patients were 
evaluated, 18 with diffuse toxic goiters and 
7 with toxic nodular goiters. The maxi- 
mum mean uptake, 59.9 per cent, occurred 
at twenty-four hours, the range was 35 to 
82 per cent, and the standard deviation 
15.27 per cent (Tables I and II). The 
range for 95 per cent of any similar group 
of hyperthyroid subjects would therefore 
be expected to be 29.4 to 90.4 per cent. 
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Endocrine 
Hyperthyroid Euthyroid Disorders Normal Hypothyroid 

5-H hours 

Euthyroid 14.75** 

Endocrine disorders 10.99** 0.05 

Normal 13.61°* 2.06* 

Hypothyroid 12.49** 4.44** 5.09** 3." 
24 hours 

Hyperthyroid 

Euthyroid 12.48** 

Endocrine disorders 10.83** 0.00 

Normal 13.42** 1.77 1.75 

Hypothyroid 15.51** oa. 8.31** 6.79** 
48 hours 

Hyperthyroid 

Euthyroid 9.94** 

Endocrine disorders 8.69** 0.22 

Normal 11.03** 1.46 1.64 

Hypothyroid 14.21** 6.34** 6.06** 


t—0.00 to 1.96 (no significant difference between means). 


!*—1.96 to 2.58 (significant difference between means). 


1**—2.58 and over (very significant difterence between means). 


In 5 patients, tests were repeated after 
several months of methyl-thiouracil ther- 
apy, and in all there was a significant re- 
duction in iodine uptake. Tracer studies 
were repeated before treatment was insti- 
tuted in 3 thyrotoxic patients. One patient, 
who showed an initial twenty-four-hour 
uptake of 81 per cent, accumulated only 
51.5 per cent two months later. During 
this period she was receiving large doses of 
vitamin A as part of a study of its possible 
antithyroid action (6). Clinical benefit did 
not parallel this reduction in iodine concen- 
tration. A second subject, similarly 
treated, showed a reduction from 54 to 48 
per cent, a change of questionable sig- 
nificance. A third hyperthyroid patient 
showed consistent high uptakes in three 
tests done four weeks apart. Relapse of 
thyrotoxicosis following cessation of anti- 
thyroid therapy in 2 patients was paralleled 
by a marked increase in avidity of the 
thyroid for 


III. Ilypothyroidism 


Nineteen hypothyroid patients were 
studied. The diagnosis was established 
only after periods of observation ranging 
from three months to over two years. All 
showed an unequivocal clinical and labora- 
tory response to thyroid therapy, with re- 
lapse when treatment was stopped. Four 
of the group were classical cases of myx- 


TABLE IV: CALCULATED PERCENTAGE OF Cases EXx- 
PECTED TO FALL WITHIN CERTAIN LIMITS ON THE 
Basis oF THESE Data 


I"! Uptake-—— _ 
0-9% 10-34% 35% and over 


Hyperthyrodism 0.05 5.16 94.79 
Normal 13.14 78.93 7.93 
Hypothyroidism 99.29 0.71 0.00 


edema, and an additional case was thought 
to be on the basis of hypopituitarism. The 
basal metabolism rate ranged from — 13 to 
—55 per cent, and the serum cholesterols 
from 165 to 616 mg. 100 c.c. The maxi- 
mum mean uptake occurred at five to 
six hours (8.4 per cent), the mean at 
twenty-four hours being 5.0 per cent 
(Tables I and II). In any similar hypo- 
thyroid group one may expect 95 per cent 
to fall within a range of 0.92 to 9.08 per 
cent. 

The test was repeated in 7 untreated 
hypothyroid patients at varying intervals. 
In 5 patients the second tracing confirmed 
the results of the first. Two patients who 
received desiccated thyroid for eighteen 
months showed a sustained clinical remis- 
sion after cessation of treatment and the 
previously low I'*' uptake became normal. 


Comparison of the ** Normal,”’ Hyperthyroid, 
and Hypothyrotd Groups 


It is evident that some overlap exists 
between the ‘“‘normal’’ group and the pa- 


TABLE III: VALUES oF “?’”” 10 DETERMINE SIGNIFICANCE OF DIFFERENCES BETWEEN MEANS IN TABLE II 
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tients with thyroid disease (Table I). 
Twelve of the 115 normal subjects (10.4 
per cent) and 6 of 25 hyperthyroid patients 
(24 per cent) appeared in the uptake range 
from 35 to 44 per cent. None of the 
thyrotoxic patients showed uptakes below 
35 per cent. One of 19 hypothyroid pa- 
tients (5 per cent) was in the normal range, 
but this patient concentrated exactly LO 
per cent; 15 of 115 normal subjects (13 
per cent) accumulated less than 10 per cent. 
Distribution curves were calculated for the 
three groups at five to six, twenty-four, and 
forty-eight hours. The points of overlap 
were used to define the optimum limits of 
normal radioiodine uptake. It was found 
that a range of 10 to 35 per cent most 
nearly satisfied the requirements of the 
test. However, 23 per cent of normal 
patients were outside these limits, 15 per 
cent below and 10 per cent above. In 
Table III, the differences between the 
means of all groups are shown to be highly 
significant. 


Comparison of Readings for Five to Six, 
Twenty-four and Forty-eight Hours 

Five thyrotoxic patients showed five-to- 
six-hour readings higher than the twenty- 
four-hour determinations, but in each in- 
stance the twenty-four-hour figure was 
above the upper limits of normal, as shown 
below: 


Per Cent UPTAKE 


Patient 5 Hours 24 Hours 


64 43* 

J.G. 45.5 42 

M. P 63 53 

M. We. 42 35* 

M. Wa 45 39* 
* See text. 


The five-to-six-hour reading was valu- 
able in establishing the diagnosis in the 4 
cases marked with asterisks, where the 
twenty-four-hour determination, though 
above the upper limit of normal, was still 
within the doubtful range. The forty- 
eight-hour determination was either not 
significantly different from the twenty- 
four-hour uptake or was somewhat lower. 

The five-to-six-hour reading was higher 


than the twenty-four-hour in 17 of 19 
hypothyroid patients, and was 10 per cent 
or greater in 4 cases where the twenty-four- 
hour reading was appreciably below 10 per 
cent. In only one instance was the 
twenty-four-hour reading higher than that 
at five to six hours. The forty-eight-hour 
uptake was lower than the twenty-four- 
hour in most of the patients but did not 
prove to be of sufficient diagnostic im- 
portance to warrant the added incon- 
venience of requiring a patient to return for 
a third day. 

The five-to-six-hour and forty-eight-hour 
uptakes were usually lower in the “‘normal 
group” than the twenty-four-hour deter- 
mination. The difference between the 
twenty-four-hour and the forty-eight-hour 
readings was not of sufficient diagnostic 
importance to warrant carrying out the 
latter. 

In effect, a twenty-four-hour determina- 
tion of I'*! uptake by the thyroid gland is 
adequate for routine screening purposes. 
Where the diagnosis of hyperthyroidism 
was suspected, the five-to-six-hour de- 
termination occasionally proved to be of 
some additional value. 


Influence of Sex and Age 


Perlmutter and Riggs (7) reported a 
decreased iodine uptake in the aged, and 
after puberty a greater accumulation in 
the female than in the male. No sig- 
nificant differences were found in this 
series. Only 15 of the normal group, 
however, were less than twenty years of 
age and 11 were over sixty years old, so 
that the extremes were not well repre- 
sented. 


Comparison of I'*! Uptake with Basal 
Metabolism Rate 


A comparison of the I'*! uptake and the 
basal metabolism rate was possible in 21 
hyperthyroid, 17 hypothyroid, and 87 
normal patients. The normal limits for 
the basal metabolism rate were considered 
to be —10 to +15 per cent, although —15 
to +15 per cent would not have altered 
the statistics. Basal metabolism figures 
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represent the average of two or more re- 
liable determinations.* 

All of the hyperthyroid and hypothyroid 
patients were detected by both tests. The 
two procedures, therefore, compared favor- 
ably in instances of frank thyroid dysfunc- 
tion. A substantial divergence became 
evident when they were compared in nor- 
mal patients (Table V), the radioiodine test 
proving more than twice as reliable as the 
basal metabolism rate. The coefficients 
of correlation for the normal, hyperthyroid, 
and hypothyroid patients separately are 
shown in Table V. 


DISCUSSION 


The data presented corroborate the 
findings of others regarding the differences 
in the uptake of radioactive iodine by the 
thyroid gland of normal, hyperthyroid, and 
hypothyroid subjects. The degree of over- 
lap demonstrates that, despite the use of a 
diagnostic technic that entails the direct 
measurement of the iodine-concentrating 
capacity of the gland, a doubtful range 
exists with this as with all other laboratory 
tests. This may be interpreted in two 
ways: (a) that measuring iodine-concen- 
trating capacity is not a direct measure of 
thyroid hormone formation and thus may 
not accurately depict the true activity of 
the thyroid, (4) that, as Quimby and Mc- 
Cune suggest (8), hyperthyroidism and 
hypothyroidism are relative states that 
show variability of degree. 

Previous ingestion of iodine is known to 
diminish the uptake of radioiodine, and this 
factor may be operative in certain patients. 
Though the data are not shown, potassium 
thiocyanate was administered to several 
patients with less than 10 per cent uptake 
in an attempt to cause a discharge of 
thyroid iodide preceding a repetition of the 
test (9). No important difference has so 
far been noted, but this work is being con- 
tinued and will be reported elsewhere. 

In Table VI, the findings of Werner, 
Quimby, and Schmidt (10) are compared 
to this study. Despite certain minor dif- 


* Many of these determinations were performed on an 
outpatient basis. 


TABLE V: COMPARISON OF I['*! UpraKe at TWENTY- 
FOUR HOURS WITH THE BASAL METABOLISM RATE IN 87 
NORMAL PATIENTS 


1 Per Cent of Normal Patients 
Having Readings 


Within Within Total Outside 
Hyperthyroid Hypothyroid Normal 
Range Range Range 
ps (12) 14% (10) 11% (22) 25% 
BMR (17) 20% (30) 34% (47) AG 


Coefficient of Correlation Between I'*! Uptake and 


Hyperthyroids. . —0.38 
Normal... —0.25 
Hypothyroids.... —0.20 

+0.75 


ferences in technic, results are quite similar 
and reveal no discrepancies requiring dis- 
cussion. On the basis of statistical proba- 
bilities, it was predicted that 5 per cent of 
thyrotoxic subjects would accumulate less 
than 35 per cent of the administered dose of 
Werner a/., in their much larger 
series of hyperthyroid patients, did in 
fact find 6 per cent of 97 patients falling in 
the range below 35 per cent. 

The diagnostic accuracy of the basal 
metabolic rate was paralleled by this test 
in patients with disordered thyroid func- 
tion. It proved misleading, however, in 
more than twice as many cases as did the 
radioiodine test in patients with normal 
thyroid function. This objective labora- 
tory technic eliminates most of the factors 
which adversely affect the accuracy of the 
basal metabolic rate in the absence of 
thyroid disease, and is therefore an import- 
ant diagnostic aid in such instances. 

The diagnostic value of the I'*' uptake 
was demonstrated in numerous instances. 
For example, there were 12 patients with 
elevated basal metabolic rates ranging 
from +23 to +63 per cent in whom hyper- 
thyroidism was suspected, but in whom the 
twenty-four-hour I'*' uptake was within 
the normal range in 10 and 36 per cent in 
the remaining two. The absence of thy- 
roid toxicity was finally established after 
periods of observation, therapeutic trials 
with iodine and or antithyroid drugs, or 
response to adequate sedation. In an- 


nt = 
er 
1e 
at 
Ir 
r- ~ 
ot 
n- 
Ir 
T- 
1e 
Ir 
ic 
- 
is 
m 
_| 
a 
in 
is 
D, 
of 
30 
“a 
1€ 
or 
“d 
LS 
“dd 


S74 NORMAN G. SCHNEEBERG, WILLIAM H. PERLOFF, WILLIAM SERBER June 1951 


TABLE VI: COMPARISON OF PRESENT STUDY WITH THAT OF WERNER ef ai. 


Philadelphia 


Werner et al. General Hospital 
Dose 40-100 microcuries | 100 microcuries 
Preparation of patient None | Fasting or light breakfast 
Distance of Geiger counter from thyroid isthmus | 15 cm. | 17 em. 
Time of readings | 24 hours 5-6, 24, and 48 hours 
Euthyroid patients 57 115 
Selection ' Ward and clinic patients, without) See Table I 
| endocrine disorders 
Mean uptake | 21.1% 
Range of uptake 7-49% | 3.5 to 44% 
Standard deviation eee | 9.87% 
Under 35% uptake 91% 76% 
Hyperthyroid patients 97 | 25 
Above 35% 94% ' 100% 
Above 40% 89% 92% 
Hypothyroid patients 20 
Results | 0-9 Mean 5.0% 
Range 1-10% 
S. D. 2.04 


other 12 subjects certain clinical phe- 
nomena plus low basal metabolism rates 
ranging from —15 to —34 per cent sug- 
gested hypothyroidism. In 9 the radio- 
iodine uptake was within normal limits and 
its diagnostic accuracy was subsequently 
confirmed. In the 3 remaining patients, 
despite the coexistence of hypometabolism 
and subnormal I'*! uptake, the absence of 
hypothyroidism seemed likely after pro- 
longed therapeutic trials with thyroid and 
various placebos. The finding of sub- 
normal uptakes in 13 per cent of our normal 
subjects further demonstrates the need for 
clinical judgment with this diagnostic 
laboratory procedure as with all others. 

The comparison of the five- or six-hour, 
the twenty-four-hour, and the forty-eight- 
hour readings demonstrated that a single 
twenty-four-hour determination was ade- 
quate to establish the diagnosis in almost 
every case. The inconvenience to the 
patient and the added expense to the hos- 
pital required by the five- and forty-eight- 
hour readings do not justify their inclusion 
in routine diagnostic studies. 

The data presented demonstrate that a 
test involving the measurement of the 
twenty-four-hour uptake of I'*' by the 
thyroid gland is a useful addition to the 
hospital diagnostic armamentarium, pos- 
sessing certain advantages over the basal 
metabolic rate determination but, despite 


its apparent physiologic specificity, being 
merely another laboratory technic re- 
quiring interpretation in conjunction with 
the clinical picture. 


SUMMARY 


A test measuring the ability of the 
thyroid gland to concentrate I'*'! was 
evaluated for routine use in the diagnosis 
of thyroid disease. 

The normal range was established be- 
tween the the limits of 10 and 35 per cent 
of the administered dose. 

Fifteen (13 per cent) of 115 “normal” 
subjects were below and 12 (10 per cent) 
were above these normal limits. 

All of the 25 hyperthyroid patients con- 
centrated 35 per cent or more and all of the 
19 hypothyroid patients concentrated 1) 
per cent or less. 

The radioiodine test was found to be 
more than twice as accurate as the basal 
metabolism rate in the recognition of nor- 
mal thyroid function and was equal in the 
diagnosis of thyroid disease. 

The statistical possibilities of the use of 
this test are discussed. 

A single twenty-four-hour reading after 
the administration of I'*! was found to be 
adequate for routine diagnostic studies. 


Nore: The authors wish to thank Mrs. Barbara 
Sigmund, Statistician of the Philadelphia General 
Hospital, for the statistical analysis. 
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SUMARIO 


Valuacidén de la Prueba de la Concentracidén de Radioyodo en el Estudio de las Afecciones 
Tiroideas 


Estos estudios tenian por fin averiguar 
la exactitud diagndéstica de las pruebas de 
concentraci6n del yodo radioactivo, com- 
paradas con la justipreciacién clinica y 
las determinaciones del metabolismo basal 
en las enfermedades del tiroides. 

El yodo radioactivo (I'*') fué adminis- 
trado por via oral (100 microcuries en 50 
c. c. de agua), haciéndose numeraciones a 
plazos de cinco o seis, veinticuatro y 
cuarenta y ocho horas. Hubo 149 per- 
sonas estudiadas, representando: (1) un 
grupo llamado ‘“‘normal,’’ que comprendia 
enfermos con obesidad, hipertensién esen- 
cial, varias endocrinopatias sin distiroidia 
y supuesta afeccién tiroidea, luego con- 
futada; (2) un grupo hipertiroideo; (3) 
un grupo hipotiroideo. 

La escala normal quedé establecida 


entre los limites de 10 y 35 por ciento de 
la dosis administrada. Quince (13 por 
ciento) de 115 sujetos ‘‘normales’’ se 
hallaban por debajo y 12 (10 por ciento) 
por encima de dichos limites normales. 
Todos los 25 hipertiroideos concentraron 
35 por ciento o mas y todos los 19 hipo- 
tiroideos 10 por ciento o menos. 

La prueba del radio-yodo mostr6é una 
exactitud mas del doble que la del metabo- 
lismo normal en el reconocimiento de la 
funcién tiroidea normal e igual a la de la 
ultima en el diagnéstico de enfermedad 
tiroidea. 

Disctitense las posibilidades estadisticas 
del empleo de esta prueba. 

Una sola lectura a las 24 horas de la ad- 
ministracién de I'*' result6 ser adecuada 
para los habituales estudios diagnésticos. 
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Pulmonary Artery Obstruction 
Report of a Case with Angiocardiographic Demonstration! 


WALLACE S. TIRMAN, M.D., JACK L. EISAMAN, M.D. AND JOHN T. LLOYD, M.D. 
Bluffton, Ind. 


HE PURPOSE OF this paper is to report a 

case of incomplete obstruction of the 
left pulmonary artery demonstrated during 
life by angiocardiography. 

Reviews of the literature pertaining to 
thrombosis of the main pulmonary artery 
and its right and left branches were made 
by Kampmeier (1) in 1934 and by Sava- 
cool and Charr (2) in 1941. The latter 
authors summarized 100 reported cases, in- 
cluding their own, and found the prepon- 
derant site to be the right pulmonary artery. 
In 46 per cent of the cases, the thrombosis 
was associated with parenchymal pulmo- 
nary disease. Pathological conditions which 
were associated with the thrombosis were 
tuberculosis, mitral stenosis, aortic valvular 
disease, congenital heart disease, and em- 
bolism from the peripheral veins. An- 
thracosilicosis, emphysema, fibrosis, lung 
abscess, jaundice, possible syphilis of the 
pulmonary artery, chronic purulent bron- 
chitis, pulmonary atherosclerosis, bronchi- 
ectasis, bronchopneumonia, empyema, and 
pulmonary carcinoma were among other 
diseases present. Tuberculosis has been 
mentioned by several writers as a frequent 
cause of pulmonary artery occlusion (3 5). 

The predominant clinical findings in the 
reported cases were progressive dyspnea, 
cough, chest pain, hemoptysis, restlessness, 
exophthalmos, low pulse pressure with 
thready pulse, and edema of the lower ex- 
tremities. The onset may be acute, but oc- 
casionaliy no symptoms are present until 
evidence of right heart failure ensues. 

In many of the cases collected by Sava- 
cool and Charr there was evidence of right 
heart enlargement, which we feel indicated 
the presence of cor pulmonale. This may 
be a result of the existing pulmonary dis- 
ease but may have occurred as a conse- 


quence of pulmonary artery occlusion. 
Although most of the cases of pulmonary 
artery occlusion were found after death, 
the condition is not incompatible with life, 
when either the right or the left or even the 
main pulmonary artery is involved (Des- 
clin and Regnier, 6). The diagnosis, there- 
fore, is an important clinical consideration. 

The roentgenographic study of the pul- 
monary circulation and obstruction of the 
pulmonary artery or its branches includes 
the use of plain films, fluoroscopy, and 
opaque studies. The changes which are 
demonstrable by these methods will be 
described in the discussion. 

CASE REPORT 

T. B., a 54-year-old single white female, entered 
the clinic complaining of soreness through her stom- 
ach and bowels for three and a half years. She had 
spells of vomiting upon arising in the morning, but 
this did not seem to be influenced by what she ate. 
There had heen no melena, chills, fever, or colic. As- 
sociated complaints were bloating, belching. flatus, 
and irregular bowel habits, constipation alternating 
with frequent loose stools. 

Important points in the past history included: 
(1) close contact with a patient who succumbed to 
tuberculosis in 1916; (2) a tonsillectomy in 1918, at 
which time the procedure had to be interrupted for 
the application of a pulmotor; (3) in 1919 attacks of 
nausea and vomiting after meals, immediately or at 
varying intervals up to several hours; (4) a heavy 
“cold” in 1920, with sputum containing acid-fast 
bacilli; (5) a three-year rest period (1920-1923); (6) 
twenty-five years of steady employment as a cigar 
maker. 

The patient was a small woman, height 59-1/2 
inches, weight 95-1/2 pounds. Her blood pressure 
was 135/98, pulse 112, and temperature 98.4° F. 
There was a definite flattening of the left thoracic 
wall, both anteriorly and posteriorly, with rather 
marked limitation of motion over the left side of the 
chest, diminished breath sounds, and dry crackling 
rales. The heart was shifted to the left. P-2 was 
vreater than A-2. 

The vital capacity was 73 per cent (2.2 liters). A 
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Electrocardiogram showing changes compatible 
with cor pulmonale. 


Fig. 1. 


complete blood count, Mazzini test, barium meal and 
enema studies, and cholecystograms revealed no ab- 
normalities. The basal metabolic rate was +14 
per cent, and the erythrocyte sedimentation rate was 
21 mm. in one hour. 

The electrocardiogram (Fig. 1) indicates a sinus 
tachycardia, rate 105. The PR interval is 0.18 
second, and QRS interval 0.08 second. There is a 
deep S-1 and a high voltage slurred R-3, making the 
angle of electrical axis +100°. ST-2 and ST-3 are 
markedly depressed and STV-5 and STAVF slightly 
depressed. T-2 and TAVF are diphasic — +, 
TAVR diphasic + —, and T-3 is inverted. These 
electrocardiographic findings are compatible with 
cor pulmonale. 

Postero-anterior films of the chest (Fig. 2) were ob- 
tained on Feb. 23, 1950, showing the heart and 
inediastinum to be shifted to the left to a moderate 
degree. The left upper lobe was apparently ate- 
lectatic, with calcific and productive changes indi- 
cating that this atelectasis was probably secondary 
to tuberculosis. Calcific and productive changes 
were also present in the right upper lung fields. 
lhe left costophrenic sinus was obliterated by pleural 
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thickening. The markings in the right lung were 
somewhat prominent. The right hilus was within 
normal limits, while the left hilar shadow was ap- 
parently small and retracted in an upward direc- 
tion. Pulmonary markings on the left were practi- 
cally absent. The left lung field appeared to be 
hyperaerated. 

These changes were considered very suggestive of 
an obstruction or stenosis of the pulmonary artery 
secondary to the tuberculous process, and angio- 
cardiographic studies were advised. 

Postero-anterior examination of the chest in in- 
spiration and expiration, Feb. 24, revealed no further 


Fig. 2. Postero-anterior roentgenogram of the 
chest. The left upper lobe is contracted as a result 
of tuberculosis. The heart and mediastinum are 
shifted to the left. The left hilus is elevated. Vascular 
markings on the left are inconspicuous as compared to 
the right. These changes are suggestive of left pulmo- 
nary artery occlusion. 


shift of the mediastinum with respiration. Fluer- 
oscopy was also done and no evidence of paradoxical 
motion of the diaphragm was present. A /eft lateral 
view of the chest revealed the left upper lobe to be 
atelectatic due to the tuberculous process. No fur- 
ther change was demonstrated. 

Angiocardiographic studies (Figs. 3-5) were made 
on Feb. 28. The right ventricle and auricle were 
well opacified. There was some enlargement of the 
outflow tract of the right ventricle. The pulmonary 
artery was considerably displaced, along with the 
heart, toward the left. The right pulmonary artery 
and the main pulmonary artery were dilated. The 
left pulmonary artery ended abruptly about three 
quarters of an inch distal to the bifurcation of the 
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Fig. 3. Angiocardiogram. A multiple cassette changer was used, taking six films in eight seconds. Diodrast 
(70 per cent) was injected into the left median cubital vein. The film and drawing show dye in the right heart 
and some opacification of the pulmonary artery. The outflow tract of the right ventricle shows some elongation. 


The right ventricle is in systole. 


pulmonary artery. This was apparently the site of 
an incomplete obstruction of the artery, or a com- 
plete occlusion which had been canalized. The left 
pulmonary artery and the left hilus were con- 
siderably elevated. Very little dye was seen in the 
left lung distal to the point of obstruction. Some 
vascular markings were demonstrated, but these 
were very few. The markings in the right lung ap- 
peared to be prominent and there was some dilatation 
of the vessels, suggesting an increased amount of 
blood in this lung. 

These changes indicated incomplete obstruction of 
the left pulmonary artery. The left ventricle was 
adequately demonstrated and did not appear to be 
enlarged. The aorta appeared to be slightly dilated 
and there were considerable torsion and displacement 
of the heart toward the left. The aorta was also 
displaced and twisted. Many of the branches of the 
aorta were adequately filled, including the innomi- 
nate, carotids, and also the subclavian. The sub- 
clavian vein was displaced with the mediastinum, 
and showed a considerable degree of tortuosity on the 
left side. 


DISCUSSION 


The case reported illustrates several im- 
portant points in the diagnosis of pulmon- 
ary artery occlusion. The diagnosis can 
be suspected on the plain film because of 
diminished vascularity of a lung or a por- 


tion of alung. This sign was described by 
Westermark (7). It is an important clue, 
particularly in the presence of existing 
pulmonary disease. Furthermore, a dis- 
placed hilar shadow due to pulmonary dis- 
ease may indicate torsion of the pulmon- 
ary artery. The plain film may also show 
changes in the heart suggesting a cor pul- 
monale. Prominence of the pulmonary 
artery on the uninvolved side and of the 
pulmonary artery portion of the cardiac 
contour may be found in this condition. 
Pulmonary angiography demonstrates find- 
ings which are pathognomonic of arterial 
occlusion. The opacified pulmonary ar- 
tery is usually dilated proximal to the point 
of occlusion or partial obstruction. The 
actual site of the stenosis may be demon- 
strated by this method. In addition, 
there is frequently enlargement of the out- 
flow tract of the right ventricle. The lung 
fields distal to the point of obstruction show 
a diminished vascularity. Many excel- 
lent papers have been written on the angio- 
graphic aspects of pulmonary disease 
(8-10). In 1938, Steinberg and Robb (11) 
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Fig. 4. Angiocardiogram. The pulmonary artery is well opacified, and is seen to be dilated. The right 
pulmonary artery is dilated. The obstruction in the left pulmonary artery is demonstrated. The gradual narrow- 
ing suggests canalization of a thrombosis that had been completely obstructing. Vascular markings are prominent 
in the right lung, but are very infrequent in the left lung. There are marked displacement and torsion of the 
heart and pulmonary artery. 
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Fig. 5. Angiocardiogram. The dye now fills the left atrium, left ventricle, and aorta. The displacement and 
torsion of the heart and aorta are well demonstrated. 
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reported three cases in which pulmonary 
artery obstruction was demonstrated by 
angiopneumography. 

Pulmonary artery obstruction is not in- 
compatible with life. The importance of 
making a definite diagnosis is therefore evi- 
dent. Although sudden death may result 
from the effects of acute cor pulmonale, the 
patient may live for weeks or vears with 
this condition. For this reason, the man- 
agement of the acute attack is doubly 
important. It is similar to the manage- 
ment of acute coronary occlusion. The pa- 
tient must be put at absolute rest, inclined 
at the angle which best aids his respiratory 
movements. All patients should be placed 
in an oxygen tent. Their anxiety and pain 
should be allaved with morphine, 1 4 gr. 
(0.015 gm.) subcutaneously, or demerol, 
1-1 2 gr. (100 mg.) intramuscularly. We 
feel that aminophyllin, 3-3 4 to 7-1 2 gr. 
administered intravenously, very slowly, is 
beneficial, decreasing pulmonary arterial 
vasospasm and therefore pulmonary hyper- 
tension. Where right ventricular failure 
seems imminent, the patient should be digi- 
talized. The question of venesection for the 
increased pulmonary pressure and intra- 
arterial transfusion for the lowered sys- 
temic pressure is for the clinician to decide 
in the individual case; we feel that these 
are heroic measures. 

The importance of pulmonary angiog- 
raphy in the diagnosis of this condition 
should be remembered. The frequency of 
tuberculosis associated with pulmonary 
artery obstruction suggests that arteriog- 
raphy should be used more often in tuber- 
culous patients who show either a dimin- 
ished vascularity of one lung as compared 
to the other, or significant displacement of 
the corresponding hilar shadow, or both. 
Angiography would be particularly helpful 
in differentiating pulmonary artery occlu- 
sion from other conditions which might 
cause diminished vascularity of a lung or 
part of alung. Westermark, in discussing 


the dificrential diagnosis from a radiological 
standpoint, states that bronchostenosis 
with a valve effect can produce ‘wedge 


shaped areas in the lung with a definite 
clearing up as a result of emphysema and 
anemia.’’ He also mentions a sudden in- 
terruption of the vascular pattern in nor- 
mal lungs owing to the fact that the vessels 
take another turn after dividing. Com- 
pensatory emphysema and localized em- 
physema must also be considered in the 
differential diagnosis. 


SUMMARY 


A case of acquired incomplete occlusion 
of the pulmonary artery has been pre- 
sented, and the roentgen changes on the 
flat film and on angiocardiography have 
been described and discussed. 

The wider use of angiopneumography for 
suspected pulmonary artery stenosis is 
suggested. It is indicated in the presence 
of diminished vascularity of a portion of the 
lung associated with pulmonary disease 
and or displacement of the hilar shadow. 
It should prove of particular value in 
tuberculosis and many other pulmonary 
conditions. 

A brief discussion of cor pulmonale and 
illustrations of electrocardiographic find- 
ings have been presented. 


Caylor-Nickel Clinic 
303 So. Main St. 
Bluffton, Ind. 


REFERENCES 


1. KaAmpMEIER, R. H.: Thrombosis of the Main 
Branches of the Pulmonary Artery, with a Case Report 
and Review of the Literature. J. Thoracic Surg. 3: 
513-524, June 1934. 

2. Savacoor, J. W., AND CHARR, R.: Thrombosis 
of the Pulmonary Artery. Am. Rev. Tuberc. 44: 42- 
57, July 1941. 

3. Durourt, A., ReyNAup, L., AND MULLER, B.: 
Tuberculose pulmonaire et rétrécissement de l’artére 
pulmonaire. Rev. de la tuberc. 4: 226-231, Febru- 
ary 1938. 

4. Kapusucnevskiy, A. S: Stenosis of the Pul- 
monary Artery and Pulmonary Tuberculosis. Probl. 
tuberk., Nos. 11-12, pp. 97-98, 1938. 

5. Séperrers, G.: Stricture of the Pulmonary 
Artery Due to Shriveling Mediastinitis. Nord. med. 
(Hygica) 28: 2051-2054, Oct. 5, 1945. 

6. Deserin, L., anp ReGnrer, M.: A propos de la 
thrombose chronique du trone et des branches princi- 
pales de l’artére pulmonaire. Arch. d. mal. du coeur 
24: 726-740, December 1931. 

7. Wesrermark, Nits: Roentgen Studies of the 
Lungsand Heart. Minneapolis, University of Minnesota 
Press, 194% 


as) 
% 


1951 


Vol. 56 


8. Dotter, C. T., AND STEINBERG, I.: Angio- 
cardiographic Study of the Pulmonary Artery. J. A. 
M. A. 139: 566-571, Feb. 26, 1949. 

9. Ket, P. G., VoeLKer, C. A., AND SCHISSEL, D. 
].: Angiocardiography. J. Iowa State M. Soc. 39: 
553-556, December 1949. 

10. Lopo pe CARVALHO, Ecas Moniz, AND ALMEIDA 


PULMONARY ARTERY OBSTRUCTION SSI 


Lima: L’angiopneumographie et son application dans 
la tuberculose pulmonaire. Presse méd. 40: 1008 
1100, July 13, 1932. 

11. STEINBERG, I., AND Ross, G. P.: Mediastinal 
and Hilar Angiography in Pulmonary Disease. A 
Preliminary Report. Am. Rev. Tuberc. 38: 557-549, 
November 1938. 


SUMARIO 


Oclusidn de la Arteria Pulmonar. Presentaciédn de un Caso Descubierto por la 
Angiocardiographia 


El caso descrito es de oclusién incom- 
pleta adquirida de la arteria pulmonar iz- 
quierda, revelado por la angiocardiografia. 
Los hallazgos en las radiografias corrientes 
que denotan posible oclusién de la arteria 
pulmonar consisten en hipovascularidad 
de un pulm6én o de parte del mismo, 
desplazamiento de la imagen hiliar y alte- 
raciones cardiacas indicativas de cor pul- 
monale, 

Los hallazgos angiograficos son patogno- 
monicos. La arteria opaca suele mostrar di- 
lataci6n proximal al sitio de la obstruccién, 


y cabe observar el sitio real de la estenosis. 
Ademas, se halla frecuentemente hipertro- 
fiado el trayecto de salida del ventriculo 
derecho. 

Propénese un empleo mas amplio de la 
angioneumografia cuando se sospecha ar- 
terioestenosis pulmonar. Esta indicado 
dicho procedimiento en presencia de hipo- 
vascularidad de una porcién del pulmén 
asociada a neumopatia y o desplazamiento 
de la sombra hiliar, debiendo resultar en 
particular fitil en los enfermos con tubercu- 
losis u otras lesiones pulmonares. 
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Symphalangism and Related Fusions of Tarsal Bones' 


CAPT. FRANK H. AUSTIN, M. C., U.S.A 


HE CONGENITAL absence or fusion of 

interphalangeal joints was named sym- 
phalangism by Dr. Harvey Cushing in 
1916 (1). This article adds a further case 
to the American literature, with associated 
fusions of the tarsal bones. 


A twenty-year-old soldier was examined because 
of pain in the proximal interphalangeal joint of the 
right middle finger. He exhibited complete immo- 
bility of proximal interphalangeal joints of the 
third, fourth, and fifth fingers of the left hand and 
similar findings in the right hand, except for partial 
motion (approximately 40 per cent) in the joint of 
the middle finger. Figure 1 shows the appearance of 
the hands when the patient attempted to double 
them into fists. Roentgenograms are reproduced in 
Figure 2. 

The patient stated that he had six stiff fingers 
until the age of nineteen, when some motion de- 
veloped in the joint of the right middle finger. He 
had been inducted into the Army, though with some 
hesitancy on the part of the examiner, and had been 
able to do full duty as a truck driver, without com- 
plaint. He was a good basketball player, but had 
recently “bumped” his right middle finger, causing 
some pain and swelling in the joint. It was 
because of this that he presented himself for exami- 
nation. 

Roentgenograms were made of the entire skeletal 
system. The only additional findings of significance 
were in the feet (Fig. 3), consisting in symphalan- 
gism of the distal interphalangeal joints of the third, 
fourth, and fifth toes bilaterally and fusion of the 
talus and navicular, and of the calcaneus and cu- 
boid, also bilaterally. 

The patient stated that the hands of his older 
brother, mother, maternal uncle, and maternal 
grandfather were affected in the same manner as his 
own. The latter three were deceased, but a trip was 
made to the patient’s home in West Virginia to see 
the brother and obtain roentgenograms. The find 
ings were about the same as in the original patient, 
with variations only in degree. The brother had 
served thirty months in the Navy and gave a history 
of some pain in the ankles on prolonged standing. 
He stated, further, that he was unable to grasp the 
ropes on the sides of the ship firmly enough to hold 
his weight, unless a knot was made. The mother 
was said to have been adept at sewing in spite of her 
stiff fingers. 


French authors apparently were the first 


' Accepted for publication in October 1950. 


Fig. 1. Appearance of hands (dorsum of right hand, 
plantar surface of left) when the patient attempted to 
double them into fists. 


to describe hereditary ankylosis of phalan- 
geal joints—Mercier (2) in 1838 and 
Moutard-Martin and Pissavy in 1895 (3). 
According to O'Donoghue and Sell (4), 
Anderson in 1879 was the first to discover 
talonavicular synostosis, during dissection 
of a cadaver. In 1901, Walker (5) de- 
scribed a family resident in Virginia, with 
varying degrees of ankylosis and actual 
absence of the phalanges. 

Dr. Harvey Cushing, as stated above, 
named the condition symphalangism in 
1916. He studied a large family that came 
originally from Scotland in 1700 and settled 
in Virginia. In explanation of the con- 
dition, he stated that the middle phalanges 
are the last group or row of phalanges to 
ossify, which may explain their relative 
shortness and their tendency to fuse. 
Where less than four fingers are affected, 
the fusion occurs in those away from the 
index finger. It is possible that the trait 
may be transmitted in its most outspoken 
form by a parent in whom it is inconspicu- 
ous, but never by unaffected parents. 

In the family studied by Cushing, the 
condition had been transmitted through 
seven generations. Of 302 individuals 
comprising 72 families in the Virginia 
branch for whom full records were avail- 
able, 25.8 per cent were affected. Of 150 


children of affected parents, 78, or 52 per 
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Fig. 2. Anteroposterior view of both hands. Note partial formation of proximal 
interphalangeal joint of right middle finger. 


Fig. 3. Right ankle and foot, showing fusion of talus and navicular bones and of 
calcaneus and cuboid; also symphalangism of distal interphalangeal joints of third, 


fourth, and fifth toes. 


cent, showed the anomaly. The trait thus 
behaves as a simple mendelian dominant, 
with an equal chance that it will or will not 
be inherited. 

Drinkwater (6) in 1917 presented before 
the Pathology Section of the Royal Society 
of Medicine (Great Britain) a case of sym- 
phalangism with a familial history. The 
condition was known to have been present 
in at least two preceding generations, as 
well as in a half-brother of the patient. In 
some of these cases there was more or less 
involvement of the metacarpal and meta- 
tarsal bones. In some there was slight 
motion of the proximal interphalangeal 
joint of the middle finger. Drinkwater’s 
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patient was a descendant of John Talbot. 
First Earl of Shrewsbury (died 1453), who 
is known to have had a similar ankylosis of 
the finger bones, and it is proposed by 
Gates (7) that all the cases reported in 
Great Britain and the United States may 
stem from this same source. 

R. A. Hefner (8) in 1924 described a 
family with symphalangism which he be- 
lieves (personal communication) is related 
to Cushing's family. 

O. L. Inman (4), also in 1924, presented 
a study of four generations in which the 
distal joint of the second and fifth fingers 
and both joints of the last four toes of the 
feet were fused. Steinberg and Reynolds 
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(10) have recently (1948) presented more GRANDFATHER 
data on Inman's cases and believe that this = = won AND 6 UNAFFECTED 
type of distal joint involvement is different SIBLINGS 
from proximal joint involvement. They 
do not believe that their patients are re- UNCLE 
lated to those of Hefner and Cushing. MOTHER t 

Elkin (11), in 1925, studied five genera- — ___ AND 3 UNAFFECTED 
tions with symphalangism similar to the ——— 
cases reported by Cushing. He now feels 
that the families may have been related 
(personal communication). Rochlin (12), parrenr __| PATIENT'S BROTHER 


in 1928, reported in the German literature 
symmetrical fusions of carpal bones in 
association with symphalangism. In the 
same year Hall (13) described cases in two 
Chinese families. Wilmoth (14), in 1930, 
reported cases from Baltimore, with ab- 
sence of the proximal phalangeal joints in 
four fingers, absence or fusion of the distal 
joint in the ring finger, and abnormally 
short metacarpal bones of the thumb. All 
the tarsal-metatarsal joints were fused with 
the exception of the large toes. The 
terminal phalangeal joint of the second 
toe of each foot was missing. 

In 1934 Mestern (15) in the German 
literature reported cases of symphalangism 
with associated brachydactyly, carpal and 
tarsal bone fusions, and clinodactyly (fin- 
gers bent in radial direction). In 1937 Pol 
(16) summarized the cases and work of 
Walker, Drinkwater, Cushing, and Mestern 
in Schwalbe and Gruber’s comprehensive 
German work on malformations. In 1937, 
also, another case was recorded in the 
American literature, by Bloom (17), who 
believed it to be the first example reported 
with complete fusion of the tarsal bones, 
shown radiologically. 

Freud and Slobody (18), in 1945, par- 
tially summarized the literature and pre- 
sented 4 cases of symphalangism in the 
children of a Negro family. The condition 
was found to occur also in the father and 
the grandfather, the latter being an 
American Indian. 

O'Donoghue and Sell (4) in 1943 re 
ported the first cases of congenital synos 
tosis of the talus and navicular (bilateral) 
studied radiologically. In 1945, Henry (19) 
reported anomalous fusion of the scaphoid 


Fig. 4. Affected members of family in three generations 


and greater multangular in one wrist. 
The same year Mahaffey (20) described a 
case of bilateral congenital calcaneocuboid 
synostosis. 

It is, of course, impossible to determine 
the exact relationships of affected families 
in all cases, because of incomplete data. 
It does appear that the families of Walker, 
Cushing, Hefner, and Elkin are related, 
though this is not definitely proved. Un- 
doubtedly, as pointed out by Gates, the 
American and British cases have a family 
relationship, being possibly traceable to 
the Earl of Shrewsbury. 


SUMMARY 
A case of symphalangism with related 
tarsal bone synostoses was observed in a 
twenty-year-old male whose older brother, 
mother, maternal uncle, and maternal 
grandfather were similarly affected. The 
case may represent a new family showing 
this condition. Families reported by cer- 
tain other American and British writers 
are believed to be related. 
Tripler Army Hospital 


APO 438, c/o Postmaster 
San Francisco, Calif. 
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SUMARIO 


Sinfalangismo y Fusiones Relacionadas de los Huesos Tarsianos 


Este caso de sinfalangismo con sinostosis 
asociadas de los huesos del tarso fué ob- 
servado en un joven de veinte afios, cuyos 
hermano mayor, madre y tio y abuelo 
maternos se hallaban afectados en forma 
semejante. Esa clase de sinfalangismo de 
los dedos de las manos y los pies con fu- 


sién de los huesos tarsianos no habia sido 
descrita antes en la literatura estadouni- 
dense. El caso puede también representar 
una nueva familia que manifesto dicho 
estado. Parece que las familias descritas 
por otros autores estadounidenses e in- 
gleses estaban emparentadas. 
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Demonstration of the Duct of Wirsung Through 
a Pancreatico-Cutaneous Fistula’ 


DAN REIKES, M.D.,? and J. R. NAHON, M.D. 


ATISFACTORY demonstration of the pan- 
S creatic duct by injection of an opaque 
medium has been reported in the medical 
literature both as an accidental (1) and as 
a deliberate procedure (2,3). In most cases 
the injection was achieved via a T-tube 
placed in the common duct following sur- 
gery on the gallbladder. When the sphinc- 
ter of Oddi remained contracted, reflux of 
the dye into the duct of Wirsung could 
occur. Contraction of the sphincter, how- 
ever, is only occasionally sufficient to pre- 
vent the medium from passing out into the 
jejunum before filling the pancreatic duct. 
To meet this objection, H. Doubilet (2) has 
used morphine to contract the sphincter of 
Oddi and thus permit filling of the pan- 
creatic radicles. 

The material used for this procedure 
may be either sodium iodide, iodized oil, 
or a water-soluble opaque medium such as 
diodrast. All have been used successfully 
and without apparent harm to the patient. 
No cases of pancreatitis have been re- 
ported. Carter (3) states that the only 
untoward reaction has been shock second- 
ary to pain from dilatation of the ducts. 
He therefore injects his medium under low 
pressure, using the gravity method. 

Both water-soluble and oil-soluble media 
have their advantages and disadvantages. 
The water-soluble media are miscible with 
the pancreatic and biliary secretions, 
thereby producing a homogeneous column 
of dye. On the other hand, mucus or 
other secretions within the duct system 
may fail to mix with oil-soluble agents and 
thus produce defects in the column. 
Water-soluble agents disappear rapidly, 
whereas oi]-soluble agents can be visualized 
for long periods of time. 

P. C, a 58-year-old male, was admitted to 
Halloran Veterans Administration Hospital on April 


Fig. 1. Left lateral view demonstrating the duct of 
Wirsung, the accessory pancreatic radicles, and a 
jejunal diverticulum, all outlined by 7 c.c. of iodized 
oil. The fistulous tract is delineated by the catheter 
and a slight amount of oil. 


15, 1948, complaining of jaundice, pruritus, cramp- 
ing pain in the right upper abdominal quadrant, 
periodic in nature, extremely dark urine, and light 
stools. 

Laparotomy revealed granulation tissue obstruct- 
ing the sphincter of Oddi. This was resected, and 
the patient was symptom-free until November 1949. 
In January 1950, he was readmitted to the hospital 
because of a recurrence of symptoms He showed 
jaundice, some cachexia, and a weight loss of 22 
pounds 

Laboratory findings were as follows: Blood count 
normal; serum amylase, 176 Somogyi units; serum 
bilirubin, 2.3 mg. per cent (0.9 mg. per cent direct, 
and !.4 mg. per cent indirect); serum alkaline phos- 
phatase, 16.1 units; stool negative for occult blood. 


? From Halloran Veterans Administration Hospital, Staten Island, N. ¥Y. Accepted in September 1950. 
* Resident at Halloran Veterans Administration Hospital. 
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Fig. 2. Anteroposterior view after injection of an additional 10 c.c. of oil. The main and accessory pancreatic 
ducts are well shown. To the right, oil is commencing to overflow into the jejunum. 

Fig. 3. Right anterior oblique view, showing the adjacent jejunum, the mucosal folds now clearly outlined by 
oil. The point of junction of the duct of Wirsung with the jejunum is well shown. 


On Feb. 6, 1950, laparotomy was again performed, 
revealing a carcinoma of the ampulla of Vater. A 
partial pancreatico-duodenectomy and gastrojejunos- 
tomy were performed; a T-tube was left in the 
common duct, and a drain was inserted through a 
stab wound in the right hypochondrium. Fifteen 
days postoperatively the drain was removed. A 
fistulous tract formed at the site of the stab wound, 
intermittently secreting a clear serous fluid. Re- 
peated examinations showed this to be almost pure 
pancreatic juice. 

In order to study all of the ramifications of the 
sinus tract, and to determine whether it communi- 
cated with the bowel, it was decided to instill an oil- 
soluble radiopaque medium into the tract. A fine 
ureteral catheter was inserted as far as it would pass 
into the fistula, and 7 c.c. of oil were injected. 
Fluoroscopically, this was seen to outline the duct of 
Wirsung and all its radicles (Fig. 1). A jejunal 
diverticulum was also visualized. Since the primary 
purpose was to demonstrate the ramifications of the 
fistulous tract and any possible communication with 
the bowel, an additional 10 c.c. of oil were injected 
(Figs. 2 and 3). Almost immediately the patient 
complained of severe epigastric pain, which was in- 
completely alleviated by 100 mg. of demerol, 

A serum amylase determination several hours after 
instillation of the opaque oil was at the upper limits 
of normal. On the following day, the patient's tem- 
perature rose to 102°, and his white blood count to 


Fig. 4. A twenty-four-hour film. The jejunal divertic- 
ulum remains outlined by retained oil. 


33,000, with 96 per cent neutrophils. The serum 
amylase at this time had slightly decreased and was 
well within normal range. Over a period of four 
days the temperature gradually receded and became 
normal, Pain continued moderately severe for two 
days following the sinus injection, By the seventh 
day recovery was complete, At this time the white 
count was found to be 11,000 with 79 per cent neu- 


trophils. 
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Several weeks following the sinus-tract injection 
the patient was re-explored, and the fistulous tract 
was inserted into the jejunum. The jejunal diver- 
ticulum seen roentgenologically was identified. 

The patient is now doing well. It is interesting to 
observe that the only reaction to the introduction of 
the opaque medium was pain, accompanied by 
fever and leukocytosis, with no elevation of the 
serum amylase. No residual change is clinically 
demonstrable as a result of the procedure. 


SUMMARY 


A case is reported in which the pan- 
creatic duct of Wirsung was directly in- 
jected with radiopaque oil through a cu- 
taneous fistula. The only untoward reac- 


tions were pain, fever, and leukocytosis, 
from which the patient made a complete 
recovery. 


Halloran Veterans Administration Hospital 
Staten Island, N. Y. 
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SUMARIO 
Observacidn del Conducto de Wirsung a Través de Fistula Pancreato-Cutanea 


En el caso comunicado, el conducto pan- 
creatico de Wirsung fué llenado directa- 
mente con aceite radioopaco, inyectado a 
través de una fistula cutanea, formada des- 
pués de una operacién por carcinoma de la 
papila de Santorini, habiendo tenido esto 


por objeto estudiar las ramificaciones del 
trayecto de la fistula y determinar si se 
comunicaba con el intestino. Las dnicas 
reacciones contraproducentes consistieron 
en dolor, fiebre y leucocitosis, de lo cual se 
repuso el enfermo por completo. 
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EDITORIAL 


Peptic Ulcer in Childhood 


In studying the literature pertaining to 
peptic ulcer, one is struck with the rela- 
tively small number of contributions con- 
cerned with ulcers occurring before the age 
of fourteen. This may be accounted for 
by a variety of circumstances. 

Actually peptic ulcer is probably of less 
frequent occurrence in children than in 
adults. When it is present, the patient 
may be unable to describe his symptoms 
accurately, and the condition goes unsus- 
pected until bleeding supervenes. The 
roentgen examination is more difficult, re- 
quiring the utmost patience because of the 
timidity of the child and the pylorospasm 
which is known to occur so frequently in 
these young patients. It is probable, also, 
that the clinician is less alert to the possi- 
bility of ulcer because of the many other 
congenital abnormalities and dietary prob- 
lems connected with his practice, and in 
view of the generally accepted opinion that 
peptic ulcer is rare at so early an age. 

If one excludes ulcers of the newborn 
and those developing in connection with 
exanthematous diseases, gastric ulcer is a 
very uncommon finding in children be- 
tween the ages of two and fourteen years. 
Recently Ingram found reports of only 32 
cases, to which he added one of his own. 
In the same month a similar case was re- 
ported by Martin and Saunders. In each 
of these two instances a roentgenologic 
diagnosis was made; an ulcer crater was 
demonstrated and was _ subsequently 
shown to have disappeared following medi- 
cal management. Of the total of 34 gas- 
tric ulcers reported in the literature, 16 
were discovered on roentgen examination, 
» at autopsy, and 13 at operation. Of the 
17 cases reported since 1932, all but 3 were 
found roentgenologically. 

It is well authenticated that the usual 


classical symptoms of gastric ulcer, as seen 
in adults, are not as a rule present in chil- 
dren, nor is deep epigastric tenderness elic- 
ited. Hemorrhage from the stomach is 
often the first and may be the most impor- 
tant sign of peptic ulceration in infancy. 
Gross hemorrhage is a serious complication 
and contributes materially to the poor 
prognosis. 

The pathological changes found in these 
young patients are often more extensive 
than would be expected. The ulcer crater 
may be quite large and penetrating, and 
the incidence of perforation is higher than 
in adults. Gottlieb, Chu, and Sharlin, 
among others, have reported perforated 
gastric ulcer in the newborn. 

Many theories have been advanced to 
account for the etiology of peptic ulcer in 
children but there is no general agreement 
on this subject. It is said to be more fre- 
quent following the acute exanthemata. 
Cushing showed that many gastric ulcers 
are of neurogenic origin and demonstrated 
their occurrence following brain surgery, 
especially in the cerebellar area. 

Duodenal ulcer is of much more common 
occurrence in children than gastric ulcer, 
as is true also of adults. Among 9 cases of 
peptic ulcer seen at autopsy in the Glasgow 
Royal Hospital for Sick Children, Guthrie 
found 8 to be duodenal and one gastro- 
duodenal. In her experience, duodenal 
ulcer occurs almost exclusively above the 
ampulla of Vater on the posterior wall. 

Elsewhere in this issue of RADIOLOGY, 
Alexander reports 30 cases of duodenal 
ulcer found in the routine work of the x-ray 
department of a general hospital and his 
own private office practice. His paper 
merits careful reading. It shows what can 
be accomplished by careful attention to 
detail by an enthusiast on the subject. 
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It is apparent that ulcers in children may 
be divided into two classes on an age basis. 
Those occurring in infants are often asso- 
ciated with infections, circulatory dis- 
orders, trauma (as in difficult labor), or 
cachexia. In older children the lesions 
may be of obscure origin, as in the adult. 
All but one of Guthrie’s patients were under 
twelve months of age. It is in this age 
group that sudden hemorrhage, with or 
without perforation, may be the first sign 
of the condition, and the mortality is high 
as compared with the older group. Be- 
yond the age of five the ulcers are more 
likely to be of a chronic nature and are 
more closely comparable to those seen in 
adult life, though many authors feel that 
such lesions are rare before puberty. 

From a review of the literature and the 
excellent report of Alexander, it would ap- 
pear that peptic ulceration in childhood 
has been somewhat neglected from a roent- 
genologic standpoint. It is entirely prob- 
able that it is much more common than has 
been believed. It must be suspected in all 
cases of indefinite abdominal pain in 
children. A careful history and physical 
examination will do much to direct atten- 
tion to its possibility and indicate the need 
of appropriate roentgen examination. 

The roentgen signs of peptic ulcer in 


children are essentially the same as those 
in adults with similar lesions. The demon- 
stration of the ulcer crater is necessary to 
establish the diagnosis beyond question, 
The difficulties of roentgen examination in- 
cident to lack of co-operation on the part of 
these young subjects are increased by the 
presence of the high transverse type of 
stomach, excessive air in the stomach, and 
pylorospasm. 

Unquestionably the possibility of peptic 
ulceration in children should be given 
greater publicity, and a sincere effort should 
be made to improve our technic of handling 
these young patients. This will not only 
contribute to more accurate diagnosis, but 
will probably do much to establish the true 
incidence of the disease in infancy and 
childhood. 
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CHICAGO ROENTGEN SOCIETY 


The newly elected officers of the Chicago Roentgen 
Society are Dr. Frank L. Hussey, President; 
Dr. Roger A. Harvey, Vice-President; Dr. Ben- 
jamin D. Braun, 6 North Michigan Ave., Chicago 2, 
Secretary-Treasurer. 


FLORIDA RADIOLOGICAL SOCIETY 


The following were elected at the recent annual 
meeting of the Florida Radiological Society to 
serve for the ensuing year: Dr. John J. McGuire, 
Pensacola, President; Dr. Thomas H. Lipscomb, 
Jacksonville, Vice-President; Dr. Nelson T. Pearson, 
1109 Huntington Bldg., Miami, Secretary-Treas- 
urer. 


PREMIER CONGRES 
DES MEDECINS ELECTRORADIOLOGISTES 
DE CULTURE LATINE 
et 
VIII’ CONGRES 
DES MEDECINS ELECTRORADIOLOGISTES 
DE LANGUE FRANCAISE 


The Eighth Congress of the French Speaking 
Electro-Radiologists and the First Congress of the 
Electro-Radiologists of Latin Culture will be held 
jointly at the Palais des Beaux Arts in Brussels, July 
23-28, 1951, under the patronage of Her Majesty 
Queen Elizabeth. Professor J. Maisin is President 
of the Congress. Further details may be obtained 
by addressing the Secrétariat Général du Congrés, 
150, Rue de Linthout, Brussels, Belgium. 


OAK RIDGE INSTITUTE OF NUCLEAR 
STUDIES 


The program for the 1951 Oak Ridge Summer 
Symposium on ‘‘The Role of Engineering in Nuclear 
Energy Development” has been completed. The 
symposium will be held at Oak Ridge from Aug. 27 
to Sept. 7. Sessions will be unclassified in nature 
and are open to all interested professional engineers 
and others. 

Additional information may be obtained from: 
the University Relations Division, Oak Ridge 
Institute of Nuclear Studies, P. O. Box 117, Oak 
Ridge, Tenn. 


DR. JAMES F. BRAILSFORD HONORED 


Friends of Dr. James F. Brailsford of Birmingham, 
England, will be happy to know that Birmingham 
University has recently conferred upon him the 
title “Emeritus Director of Radiological Studies in 
the Living Anatomy.’ Dr. Brailsford has been 


actively engaged in radiology at the university for 
thirty-six years. 


ERRATUM 


Dr. L. R. Sante wishes to call attention to an 
error which escaped his attention in his paper on 
“Evaluation of Aortography in Abdominal Diag- 
nosis’ in RaproLtoGy for February 1951. On 
page 184, in the fourteenth and fifteenth lines from 
the bottom of the first column the words “a 15-cm. 
No. 12 gauge...” should read “a 15-cm. 18 to 16 
gauge...” 


ARMY FILMS ON MEDICAL SUBJECTS 


The following list of films available through the 
U.S. Army on a loan basis to the medical profession 
and allied scientific groups is published as a supple- 
ment to the paper by Brig. Gen. Elbert DeCoursey 
on “Injury from Atomic Bombs,” in RADIOLOGY 
for May 1951. 

PMF 5058. The Medical Effects of the Atomic 

Bomb. Part I: Physics—Physical Destruc- 
tion Casualty Effects (color, sound, 32 
minutes running time) 

PMF 5110. Radioactivity (color, sound, 17 
min.) 

PMF 5143. Atomic Medical Cases—Japan, 
World War II (black and white, sound, 37 
min.) 

PMF 5148. The Medical Effects of the Atomic 
Bomb. Part II: Pathology and the Clinical 
Problem (color, sound, 37 min.) 

PMF 5149. The Medical Effects of the Atomic 
Bomb. Part III: Medical Service in Atomic 
Disaster (color, sound, 28 min.) 

*PMF 5151. General Adaptation Syndrome 
(color, sound, 84 min.) 

MF 1396. Crossroads Radiological Safety Mo 
tion Picture (black and white, sound, 25 
min.) 


Film Strips 


FS 8-65. Chemical Warfare Injunes, Prophy 
laxis and Therapy. Part I: Lung Irritants 
(color) 

FS 8-66. Chemical Warfare Injures, Prophy 
laxis and Therapy. Part Il: The Vesicants 
(color) 

FS 8-67. Chemical Warfare Injunes, Prophy 
laxis and Therapy. Part IIL: The Vesicants 
(color) 

FS 8-68. Chemical Warfare lnjunes, Prophy- 
laxis and Therapy. Part IV: Miscellaneous 
Agents (color) 


sgl 


— 
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FS 8-74. The Morphine Syrette 

FS 8-80. The First Aid Kit for Gas Casualties 
SFS 8-110. First Aid for Chemical Casualties 
ANSM 74. Tale of Two Cities 

ANSM 86. Atomic Power 

OF 46. Inside the Atom 

Misc. 1235. The Atom Strikes 

Mise. 7500. Atomic Energy 

Misc. 7534. The Last Bomb 


Requests for this material, except as otherwise 
noted, should be directed to the Commanding 
General of the Army Area in which the requesting 
institution or individual is located, as follows: 


Commanding General, First Army, Governors 
Island, N. Y., Attention: Surgeon. Maine, 
Vermont, New Hampshire, Massachusetts, 
Connecticut, Rhode Island, New York, and 
New Jersey. 

Commanding General, Second Army, Fort Meade, 
Md., Attention: Surgeon. Ohio, Pennsyl- 
vania, Virginia, West Virginia, Maryland, 
Kentucky, and Delaware. 

Commanding General, Third Army, Atlanta 3, 
Ga., Attention: Surgeon. Tennessee, North 
Carolina, South Carolina, Georgia, Florida, 
Alabama, and Mississippi. 

Commanding General, Fourth Army, Fort Sam 
Houston, Texas, Attention: Surgeon. Texas, 
New Mexico, Oklahoma, Arkansas, and Louisi- 
ana. 

Commanding General, Fifth Army, 1660 East 
Hyde Park Boulevard, Chicago, Ill., Atten- 
tion: Surgeon. Illinois, North Dakota, South 
Dakota, Minnesota, Iowa, Wisconsin, Michi- 
gan, Wyoming, Nebraska, Colorado, Kansas, 
Indiana, and Missouri. 

Commanding General, Sixth Army, Presidio of 
San Francisco, Calif., Attention: Surgeon. 
California, Washington, Montana, Idaho, Ore- 
gon, Nevada, Utah, and Arizona. 

There are available, also, from the Armed Forces 
Institute of Pathology, Medical Illustration Serv- 
ice, Seventh St. and Independence Ave., S. W., 
Washington 25, D. C., lantern slides on The Effects 
of the Atomic Bomb on Japan (2 X 2 in., color; 
3 1/4 X 4in., black and white and color). 

All transportation charges must be paid by the 
civilian requestor. 


* Available from Director, Armed Forces Institute of 
Pathology, Washington 25, D. C., Attention: Chief, 
Medical Illustration Service. 


INTERNATIONAL CONGRESS 
OF RADIOLOGY 


A limited number of reprints of the Recommenda- 
tions of the International Commission on Radi- 
ological Protection and of the International Com- 
mission on Radiological Units, both of which were 
revised during the Sixth International Congress of 
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Radiology, London, 1950, are available at the 
Congress Office in London. Applications should be 
addressed to the Secretary-General, Sixth Inter- 
national Congress of Radiology, 45 Lincoln's Inn 
Fields, London W. C. 2. 

J. W. McLaren, Secretary General 


Letter to the Editor 
To the Editor of Radiology 


Dear Dr. Dovus: 

Since the publication of an article concerning 
mesenteric lipoma by Dr. Daniel L. Fink and 
myself (Mesenteric Lipoma: Report of a Case with 
Distinctive Roentgenographic Features. Radiology 
56: 370-375, 1951), it has come to our attention 
that Dr. Joseph Selman and Dr. John R. Bender 
had previously described the roentgenologic findings 
in this type of tumor (Mesenteric Lipoma in a Child. 
Radiology 51: 66-70, 1948). We regret that their 
article was not known to us when our paper was 
being written. This oversight was due to the fact 
that our account was prepared in the first part of 
1949, when the Cumulative Index of the A.M.A., 
listing their publication was not yet available. 
We wish to take this means of correcting the error 
and recognizing their priority. 

Sincerely, 
E. F. Everett, M.D. 
Minneapolis, Minn. 


Books Received 


Books received are acknowledged under this 
heading, and such notice may be regarded as recogni- 
tion of the courtesy of the sender. Reviews will 
be published in the interest of our readers and as 
space permits. 


THe NorRMAL ENCEPHALOGRAM. By Leo M. 
DaviporF, M.D., Director of Neurological Sur- 
gery, Beth Israel Hospital, New York City; 
Clinical Professor of Neurosurgery, New York 
University Postgraduate Medical School, and 
Cornetius G. Dyke, M.D., Late Associate 
Professor of Radiology in the College of Physicians 
and Surgeons, Columbia University; Late 
Director in the Department of Radiology of the 
Neurological Institute of New York, New York 
City. A volume of 240 pages, with 190 illus- 
trations. Third edition, thoroughly revised by 
Leo M. Daviporr, M.D. Published by Lea & 
Febiger, Philadelphia, 1951. Price $6.00. 


THe ABNORMAL PNEUMOENCEPHALOGRAM. By LEO 
M. Daviporr, M.D., Director of Neurological 
Surgery, Beth Israel Hospital, New York City; 
Clinical Professor of Neurosurgery, New York 
University Postgraduate Medical School, and 
BERNARD S. EpsTeIN, M.D., Associate Radi- 
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ologist, The Jewish Hospital of Brooklyn, Brook- 
lyn, N. Y., and Instructor in Clinical Radiology, 
Long Island College of Medicine. A volume of 
506 pages, with 695 illustrations. Published by 
Lea & Febiger, Philadelphia, 1950. Price $15.00. 


A Text-sook or X-Ray Diacnosis. By British 
Authors. In four volumes. Edited by S. Cocn- 
RANE SHANKS, M.D., F.R.C.P., F.F.R., Director, 
X-Ray Diagnostic Department, University Col- 
lege Hospital, London, and Peter KERLEY, 
M.D., F.R.C.P., F.F.R., D.M.R.E., Director, 
X-Ray Department, Westminster Hospital; Ra- 
diologist, Royal Chest Hospital, London. Vol. I. 
Tue Heap AND Neck. A volume of 434 pages, 
with 439 illustrations. Price $12.00. Vol. II. 
Tue Cuest. A volume of 702 pages, with 605 
illustrations. Published by W. B. Saunders 
Co., Philadelphia, 2d ed., 1951. Price $15.00. 


CONFRONTATIONS RADIO-ANATOMO-CLINIQUES. Fas- 
cicule IV. Published under the direction of 
M. Curray, R. A. GUTMANN, AND J. SENEQUE. 
A volume of 68 pages, with 127 illustrations. 
Published by Masson et Cie, Paris, 1951. Price 
1250 fr. 


Book Reviews 


RADIOLOGY OF THE TEETH AND JAWS, INCLUDING 
DENTAL RADIOGRAPHY. FOR STUDENTS AND 
PRACTITIONERS OF DENTAL SURGERY AND RADI- 
oLocy. By Frank L. INGRAM, D.M.R.D., 
L.D.S., M.R.C.S., L.R.C.P., Senior Assistant in 
the Diagnostic X-Ray Department of Guy’s 
Hospital, Lecturer in Dental Radiology at 
Guy's Hospital Dental School. A volume of 
128 pages, with 281 illustrations. Published in 
the United States by Williams & Wilkins Co., 
Baltimore, 1950. Price $3.50. 


This brief treatise from Guy's Hospital, London, 
on the radiographic examination of the teeth and 
jaws will be valuable to the student and to the 
radiologist who wishes a ready source of reference 
to the perplexing dental problems which all too 
often he is inclined to avoid. 

The opening chapter of Part I on ‘simple physics”’ 
and the processing of films might well have been 
omitted, as it includes only the most elementary 
information. The succeeding chapters, describing 
the filming of the various areas, are well done and 
will be of practical value. A final chapter in this 
section is devoted to the development of the teeth 
and dental radiography in children. 

Part II takes up the pathological conditions 
encountered: caries, parodontal disease, trauma, 
errors of development, osteomyelitis, residual sepsis 
and antral infections, cysts, benign and malignant 
tumors, bone dysplasias, and conditions affecting 
the temporomandibular joint. 
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The monograph is well illustrated, chiefly by 
reproductions of radiographs. It is printed on good 
paper and well bound. An adequate index is 
included. 


RESEARCHES ON THE RADIOTHERAPY OF ORAL CAN- 
CER. By Constance A. P. Woop and J. W. 
BoaG (with P. Howarp-FLANperRs, A. GLicks- 
MANN, L. H. Gray, and F. G. Spear). Medical 
Research Council Special Report Series No. 267. 
A monograph of 148 pages with 77 text illustra- 
tions, 30 plates in half tone and color, 2 color 
charts, and 31 tables. Published by His Majesty's 
Stationery Office, 429 Oxford St., London, W. I., 
1950. May be obtained through the British 
Information Services, 30 Rockefeller Plaza, New 
York 20, N. Y. Price 12s. fd. Net. 


This most interesting pamphlet deserves attention 
from any radiologist concerned with the relation of 
wave length to biological effects. One section is 
devoted to a discussion of a clinical experiment in 
which 185-kv.p. radiation and teleradium radiation 
were compared on the basis of beam quality alone. 
It was demonstrated that with roentgen radiation 
a skin erythema developed more rapidly and was 
more severe and that the mucous membrane re- 
action occurred at a lower dosage. A technic of 
combined x-ray and radium therapy—using one of 
symmetrical fields for one modality and the contra- 
lateral field for the other—made possible a compari- 
son of identical dosage in the same patient. By 
this dual technic, the ratio of the gamma-ray 
dosage to that of x-radiation required to produce 
an identical biologic end-point (erythema) was 
established as 1.34. A comparison of the clinical 
results (survival) in a series of patients also appears 
to favor radium therapy, but analyzed statistically 
the figures fail to bear out this advantage. The 
reader should examine the figures employed in 
reaching this conclusion, for they reveal how proper 
statistical analysis may give the lie to ordinary 
clinical interpretation. 

No less interesting to many will be a statistical 
study of different factors in the history and treat- 
ment response of oropharyngeal cancer. Most 
arresting is the conclusion that the regression of 
involved nodes ‘‘was strongly correlated with the 
regression time of the primary tumor and that there 
were about as many cases in which the glands re- 
sponded more rapidly than the tumor as there were 
cases in which the tumor responded more rapidly 
than the glands. This finding is not in agreement 
with frequent statements in the literature that 
glands do not respond as well to radiotherapeutic 
treatment as does the primary tumor.” The au- 
thors, incidentally, treated the regional nodes as 
intensively as the primary lesion. Analysis revealed 
very distinct improvement in survival time among 
all treated patients despite the relatively low five- 
vear figures. 
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Yet another section deals with histopathology, 
revealing that a valid histologic prognosis can be 
made, compatible with clinical end-results, that 
radiation failures may be due in part to persistence 
of precancerous lesions, and lastly that promotion 
of differentiation is an important factor in tumor 
sterilization. In this connection is found the in- 
teresting assertion that ‘“‘the lower cure rate for 
anaplastic tumors is explained by the fact that such 
tumors have a high incidence of lymph node in- 
volvement and tend to respond poorly to radio- 
therapy both at the primary site and in the glands.” 


THE RESULTS OF RADIUM AND X-RAY THERAPY IN 
MALIGNANT Disease, Being the Third Statistical 
Report from the Radium Institute, The Christie 
Hospital and Holt Radium Institute, Manchester. 
Years 1940 to 1944 inclusive assessed at five 
years and 1934 to 1938 assessed at ten years. 
Compiled by RaLston PATERSON, MARGARET 
Top, and Marion Russet_. A volume of 168 
pages, with 63 tables. Published by E. & S. 
Livingstone, Ltd., Edinburgh, 1950. Price $2.50. 


This small volume is not simply a tally of survival 
figures but contains a good share of text. It is 
introduced with a brief historical account of the 
Christie Hospital and Holt Radium Institute and 
continues in three sections. The first explains the 
statistical methods employed, showing how survival 
figures can be corrected for likelihood of death from 
other causes, a useful concept. It includes short 
commentaries on various cancers and groups of 
cancer, accompanied by tables of treatment results. 
Part II is concerned with details of treatment 
technics and relevant data. Part III is a résumé 
of ten-year results. Taken as a whole, the work is 
in a sense a supplement to Paterson’s well known 
monograph on radiotherapy and should be available 
in departmental libraries. 


THe CANCER PATIENT. A NEW CHEMOTHERAPY IN 
ADVANCED Cases. By B. A. Meyer, M.B., 
Ch.B. (Ed.), L.R.C.S. & P. (Ed. & Glas.) AND 
I. S. Orcer, M.D. (Dublin). A volume of 88 
pages. Published by J. & A. Churchill, Ltd., 
London, 1950. Price 7s. 6d. 


The authors have devised a new approach to the 
palliation of far advanced cancer based on (1) the 
assumption of a disturbance of ascorbic acid metab- 
olism in malignant disease and (2) use of a growth 
inhibitor derived from cankerous trees. 

Outstanding among the effects reported to have 
been produced clinically were (1) rapid pain relief; 
(2) an improved sense of well-being and appetite; 
(3) increased radioresponsiveness; (4) diminished 
susceptibility to systemic effects of radiation. 

Ascorbic acid disturbance, as manifested by 
deposition of non-utilizable ascorbic acid at the 
site of tumor, general ascorbic depletion in cancer 
patients, and deranged “‘C” metabolism due to 


injured Golgi apparatus, appears from the authors’ 
discussion and references to be a valid observation 
in cancer. Resistance of trees to cancer-like 
growths appears also to be a well founded observa- 
tion. Theoretically, therefore, therapy employing 
ascorbic acid and a plant-borne inhibitor seems 
justifiable. Some experimental data are presented: 
case histories are cited. 

This is an interesting preliminary report; it 
seems scholarly. The American reader, however, 
would like to know a little more about the authors 
than is presented. The information about the 
growth inhibitor is sketchy. 


LEHRBUCH DER RONTGENDIAGNOSTIK. By H. R. 
Scuinz, W. E. BAENscH, E. FRIEDL, E. 
GER, with contributions by E. BRANDENBERGER, 
A. BRuNNER, U. Coccut, N. P. G. Epuine, J. 
EGGERT, F. K. FiscHer, M. HoLzMaAnn, H. Kray- 
ENBUHL, A. LinpBoM, E. LINDGREN, G. A. PREIss, 
S. WELIN, AND A. ZUPPINGER, Vol. I. The Skele- 
tal System. Part III. A volume of 528 pages, 
with 732 illustrations. Published by Georg 
Thieme, Stuttgart, 5th completely revised edition, 
1951. Sole distributors for U. S. A. and Canada: 
Grune & Stratton, Inc., 381 Fourth Ave., New 
York 16, N. Y. Price $19.50. 


Parts I and II of Volume I of this completely re- 
vised and rewritten classic have been reviewed in an 
earlier number of RapioLocy (56: 122, January 
1951). Part III continues the presentation of the 
roentgenology of the skeleton. The opening 51 pages 
complete a chapter on bone tumors begun in Part II 
with the space allotment here given to the malignant 
varieties. The high quality of text and illustrations 
is maintained. 

Six chapters, M to R inclusive, comprise the re- 
mainder of the book: 

M. Metastatic Bone Tumors. The line drawings 
illustrating the distribution patterns of metastases 
are superb. General discussion is not detailed, but 
many specific observations, such as the resemblance 
of some metastatic neurosarcomas to Ewing's sar- 
coma, are mentioned. 

N. Skeletal Malconstruction. This chapter treats 
primarily of teratology. The inclusion of clubfoot, 
birth injuries of the shoulder, cubitus valgus and 
vara, since they are only indirectly related to the 
monstrosities, seems somewhat out of place. 

O. Bone Disturbance of Vitamin Origin. Hyper- 
and hypovitaminoses are adequately presented. 

P. Dwarfism and Gigantism. This, a contribution 
by U. Cocchi, provides one of the pinnacles of the 
book in the form of a chart for the differential diag- 
nosis of proportionate and disproportionate dwarfism. 

Q. Bone Disturbance of Hormonal Origin. 1n this 
chapter, a logical continuation of the previous one, 
the reader finds the details of those growth distur- 
bances specifically related to the glands of internal 
secretion plus a discussion of a few bone diseases of 
questionable hormonal origin. 
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R. Diseases of the Joints. Contrast arthrography, 
roengten anatomy, traumatic joint diseases, the 
arthritides, the arthropathies, hereditary ailments 
and the postoperative appearance of joints com- 
prise the material for the last and longest chapter. 


Gut Isorop! RADIOATTIVI E LE LORO APPLICAZIONI 
IN MEDICINA EIN BroLoci1A. By Dott. GIOVANNI 
ScARZMOZZINO, Specialista in radiologia medica e 
terapia fisica. Istituto di radiologia medica e 
terapia fisica dell’Universita di Pavia. Preface 
by Pror. ArRpuINO Ratti. A volume of 278 
pages, with 48 illustrations. Edizioni Scientifiche 
Italiane, Naples, 1950. 


This volume is the result of several years of study 
and scientific work by a young Italian radiologist 
who, following two years in radiological training, 
spent a year with Professor Mitchell of the Depart- 
ment of Radiotherapy at the University of Cam- 


bridge, England. Upon his return to Italy, he 
began to practise radiology under very difficult 
circumstances and was killed in 1950 by an acci- 
dental electrical discharge from his non-shockproof 
equipment. The publication of this volume was 
cared for by his teachers and friends of the Univer- 
sity of Pavia. 

The book consists of a thorough review of the 
available literature on the subject of radioactive 
isotopes. The various chapters deal with nuclear 
reactions in general, the modern technics for the 
acceleration of particles, the production of radio- 
active isotopes, radiological chemistry, characteris- 
tic radiations, measurement of radioactive isotopes, 
and medical and biological applications. The book 
is well organized and obviously represents a tre- 
mendous amount of careful work. It is indeed 
sad that the author should have died so young, 
before he could make practical application of his 
great theoretical knowledge. 
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RADIOLOGICAL SOCIETIES: SECRETARIES AND MEETING DATES 


Editor's Note: Secretaries of state and local radiological societies are requested to co-operate in keeping this 
section up-to-date by notifying the editor promptly of changes in officers and meeting dates. 


RADIOLOGICAL SOCIETY OF NORTH AMERICA. Secretary- 
Treasurer, Donald S. Childs, M.D., 713 E. Genesee 
St., Syracuse 2, N. Y. 

AMERICAN Rapium Society. Secretary, John E. Wirth, 
M.D., 635 Herkimer St., Pasadena 1, Calif. 

AMERICAN ROENTGEN Ray Society. Secretary, Barton 
R. Young, M.D., Germantown Hospital, Philadel- 
phia 44, Penna. 

AMERICAN COLLEGE OF RaproLocy. Exec. Secretary, 
William C. Stronach, 20 N. Wacker Dr., Chicago 6. 

Section ON RaproLtocy, A. M. A. Secretary, Paul 
C. Hodges, M.D., 950 East 59th St., Chicago. 


Alabama 

ALABAMA RADIOLOGICAL Society. Secretary- Treasurer, 
W. D. Anderson, M.D., 420 10th St., Tuscaloosa. 

Arizona 

ARIZONA RADIOLOGICAL Society. Secretary-Treasurer, 
R. Lee Foster, M.D., 507 Professional Bldg., 
Phoenix. 

Arkansas 

ARKANSAS RapIOLoGiIcaL Society. Secretary, Fred 
Hames, M.D., Pine Bluff. Meets every three 
months and at meeting of State Medical Society. 

California 

CALIFORNIA MEDICAL ASSOCIATION, SECTION ON RapI- 
oLocy. Secretary, Sydney F. Thomas, M.D., Palo 
Alto Clinic, Palo Alto. 

East Bay RoentGen Society. Secretary, Dan Tucker, 
M.D., 434 30th St., Oakland 9. Meets monthly, 
first Thursday, at Peralta Hospital. 

Los ANGELES RADIOLOGICAL Society. Secretary, Har- 
old P. Tompkins, M.D., 658 South Westlake Ave. 
Meets monthly, second Wednesday, County Soci- 
ety Bidg. 

NORTHERN CALIFORNIA RApIOLOGICAL CLUB.  Secre- 
tary, Clifford W. Wauters, 701 High St., Auburn. 
Meets at dinner last Monday of September, 
November, January, March, and May. 

Paciric RoENTGEN Society. Secretary, L. Henry Gar- 
land, M.D., 450 Sutter St., San Francisco $. Meets 
annually with State Medical Association. 

San Disco Roentcen Sociery. Secretary, R. F. Nie 
haus, M.D., 183) Fourth Ave., San Diego. Meets 
first Wednesday of each month. 

Souts Bay Rapiovocicar Society. Secretary, Charles 
E. Duisenberg, M.D, 300 Homer Ave., Palo Alto. 
Meets monthly, second Tuesday ] 

X-Ray Srupy Crug oF San Francisco. Secretary, 
Merrell A. Sisson, M.D., 450 Sutter St., San Fran 
cisco 8 =Meets third Thursday at 7:45, January 
to June at Stanford University Hospital, July to 
December at San Francisco Hospital 


Colorado 


RapiovocicaL Sociery. Secretary, Paul 


RePass, M.D., 306 Republic Bldg., Denver 2. 
Meets monthly, third Friday, at University of 
Colorado Medical Center or Denver Athletic Club. 


Connecticut 

Connecticut STATE MEDICAL Society, SECTION on 
RapioLtocy. Secretary, Fred Zaff, M.D., 135 Whit- 
ney Ave., New Haven. Meets bimonthly, second 
Wednesday. 

CONNECTICUT VALLEY RADIOLOGICAL Society. Secre- 
tary, Ellwood W. Godfrey, M.D., 1676 Boulevard, 
W. Hartford. Meets second Friday of October and 
April. 

District of Columbia 

RADIOLOGICAL SECTION, DistRicT OF COLUMBIA MegpI- 
caL Society. Secretary, Karl C. Corley, M.D., 
1835 Eye St., N.W., Washington 6. Meets third 
Thursday, January, March, May, and October, at 
8:00 p.m., in Medical Society Auditorium. 


Florida 

FLORIDA RADIOLOGICAL Society. Secretary-Treasurer, 
Nelson T. Pearson, M.D., 1109 Huntington Bld,.. 
Miami. Meets in April and in November. 

GREATER MIAMI RADIOLOGICAL Society. Secretary, 
Theodore M. Berman, M.D., 350 Lincoln Road, 
Miami Beach. Meets monthly, last Wednesday 
8:00 p.m., Veterans Administration Bldg., Miami. 


Georgia 

ATLANTA RADIOLOGICAL Society. Secretary-Treasurer, 
J. Dudley King, M.D., 35 Linden Ave., N. E. 
Meets second Friday, September to May. 

GeorGia RapIoLocicaL Society. Secretary- Treasurer, 
Robert C. Pendergrass, M.D., Americus. Meets in 
November and at the annual meeting of State 
Medical Association. 

Illinois 

CuicaGo RoENTGEN Society. Secretary, Benjamin D. 
Braun, M.D., 6 N. Michigan Ave., Chicago 11. 
Meets at the University Club, second Thursday of 
October, November, January, February, March, 
and April at $: 00 p.m. 

ILtinors RapioLocicaL Society. Secretary- Treasurer, 
William DeHollander, M.D., St. John’s Hospital, 
Springfield. Meets quarterly as announced. 

Intinors STATE MEpIcAL Society, SECTION ON Rabt- 
oLocy. Secretary, Willard C. Smullen, M.D., St. 
Mary's Hospital, Decatur. 

Indiana 

INDIANA ROENTGEN Society.  Secretary- Treasurer, 
William M. Loehr, M.D., 712 Hume-Mansur Bldg., 
Indianapolis 4. Annual meeting in May. 
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Kansas 

Kansas RapioLocicaL Society. Secretary, Anthony 
F. Rossitto, M.D., Wichita Hospital, Wichita. 
Meets annually with State Medical Society. 

Kentucky 

Kentucky RaprioLocicaL Society, Secretary, Everett 
L. Pirkey, M.D., Louisville General Hospital. 
Meets monthly, second Friday, at Seelbach Hotel. 

Louisiana 

LovistaNA RaproLocicaL Society. Secretary-Treas- 
urer, Johnson R. Anderson, M.D., No. Louisiana 
Sanitarium, Shreveport. Meets with State Medical 
Society. 

ORLEANS PaRISH RaproLoGcicaL Society. Secretary, 
Joseph V. Schlosser, M.D., Charity Hospital of 
Louisiana, New Orleans 13. Meets first Tuesday 
of each month. 

SHREVEPORT RADIOLOGICAL CLUB. Secretary, Oscar O. 
Jones, M.D., 2622 Greenwood Road. Meets 
monthly September to May, third Wednesday. 

Maine 

Marne RaproLocicaL Society. Secretary- Treasurer, 
Clark F. Miller, M.D., Central Maine General 
Hospital, Lewiston. 

Maryland 

BattimoreE City MepIcaL Society, RADIOLOGICAL 
Section. Secretary-Treasurer, Richard B. Han- 
chett, M.D., 705-6, Medical Arts Bldg., Baltimore 1. 
Meets third Tuesday, September to May. 

Michigan 

Detroit X-Ray AND Rapium Society. Secretary, 
James C. Cook, M.D., Harper Hospital, Detroit 1. 
Meets first Thursday, October to May, at Wayne 
County Medical Society club rooms. 

MICHIGAN ASSOCIATION OF ROENTGENOLOGISTS. Secre- 
tary- Treasurer, R. B. MacDuff, M.D., 220 Genesee 
Bank Building, Flint 3. 

Minnesota 

MINNESOTA RADIOLOGICAL Society. Secretary, Leo A. 
Nash, M.D., 572 Lowry Medical Arts Bldg., St. 
Paul 2. Meets in Spring and Fall. 

Missouri 

RADIOLOGICAL SoclETY OF GREATER Kansas Clty. 
Secretary, Wm. M. Kitchen, M.D., 1010 Rialto 
Building, Kansas City 6, Mo. Meets last Friday 
of each month. 

St. Louts Society oF RapioLocists. Secretary, Donald 
S. Bottom, M.D., 510 S. Kingshighway Blvd. 
Meets on fourth Wednesday, October to May. 

Nebraska 

NEBRASKA RADIOLOGICAL Society. Secretary- Treas 
urer, Russell W. Blanchard, M.D., 1216 Medical 
Arts Bldg., Omaha. Meets fourth Thursday of 
cach month at 6 p.m. in Omaha or Lincoln. 

New England 

New ENGLAND ROENTGEN Ray Society. Sec retary, 
L. L. Robbins, M.D., Massachusetts General Hos- 
pital, Boston 14. Meets monthly on third Friday 
at the Harvard Club, Boston 
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New Hampshire 

New HAMPSHIRE ROENTGEN Society. Secretary 
Albert C. Johnston, M.D., Elliot Community Hos- 
pital, Keene. Meets quarterly in Concord 

New Jersey 

RADIOLOGICAL SOCIETY OF NEW JERSEY. Secretary, 
Peter J. Gianquinto, M.D., 685 High St., Newark 2 
Meets at Atlantic City at time of State Medical 
Society and midwinter in Elizabeth 

New York 

ASSOCIATED RADIOLOGISTS OF New YorK, Inc. Secre- 
tary, William J. Francis, M D., East Rockaway. 

BROOKLYN ROENTGEN Ray Society. Secretary, J. 
Daversa, M.D., 603 Fourth Ave., Brooklyn. 
Meets fourth Tuesday, October to April. 

BuFFALO RADIOLOGICAL Society. Secretary-Treasurer, 
Mario C. Gian, M.D., 610 Niagara St., Buffalo 1. 
Meets second Monday, October to May. 

CENTRAL NEW YORK ROENTGEN Society. Secretary, 
Dwight V. Needham, M.D., 608 E. Genesee St., 
Syracuse 10. Meets in January, May, October 

Kincs County RaproLtocicaL Society. Secretary, 
Marcus Wiener, M.D., 1430 48th St., Brooklyn 19. 
Meets fourth Thursday, October to May, at 8:45 
P.M., Kings County Medical Bldg. 

New YorK ROENTGEN Society. Secretary, John L. 
Olpp, M.D., 49 Ivy Lane, Tenafly, N. J. 

NORTHEASTERN NEW YoRK RADIOLOGICAL SOCIETY 
Secretary- Treasurer, John F. Roach, M.D., Albany 
Hospital, Albany. Meets quarterly. 

ROCHESTER ROENTGEN-Ray Society. Secretary-Treas- 
urer, George Gamsu, M.D., 191 S. Goodman St. 
Meets at Strong Memorial Hospital, last Monday 
of each month, September through May. 

North Carolina 

RADIOLOGICAL SocrETY OF NortH CAROLINA. Secre- 
tary, James E. Hemphill, M.D., Professional Bldg., 
Charlotte 2. Meets in May and October. 

North Dakota 

NortH DAKOTA RADIOLOGICAL Society. Secretary, 
P. H. Woutat, M.D., 322 Demers Ave, Grand 
Forks. 

Ohio 

Onto STATE RADIOLOGICAL SociEtTy. Seeretary- Treas- 
urer, Edward C. Elsey, M.D., 927 Carew Tower, 
Cincinnati 2. Meets with State Medical Associa- 
tion. 

CentRaL Onto RaproLocical Socigry. Secretary, 
Frank A. Riebel, M.D., 15 W. Goodale St., Colum. 
bus. Meets second Thursday, October, December, 
February, April, and June, 6:30 pm, Columbus 
Athletic Club, Columbus 

CLEVELAND Society. Secretary. Treas 
urer, John R. Hannan, M.D., 10515 Carnegie Ave., 
Cleveland 6. Meets at 645 p.m. on fourth Monday, 
October to April, inclusive 

GREATER CINCINNATI RADIOLOGICAL Sec re 
tary, Lawrence Gibboney, M.D, Carew Tower 
Bldg. Meets first Monday, September to May 
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MiaMI VALLEY RADIOLOGICAL Society. Secretary, Geo. 
A. Nicoll, M.D., Miami Valley Hospital, Dayton. 
Meets monthly, second Friday. 

Oklahoma 

OKLAHOMA STATE RADIOLOGICAL Society. Secretary- 
Treasurer, W. E. Brown, M.D., 21st and Xanthus, 
Tulsa 4. Meets in October, January, and May. 


Oregon 

OrEGON RaproLocicaL Society. Secretary-Treasurer, 
C. Todd Jessell, M.D., 224 Medical-Dental Bldg., 
Portland 5. Meets monthly, second Wednesday, 
at 8:00 p.m., University of Oregon Medical School. 

Pacific Northwest 

Paciric NORTHWEST RADIOLOGICAL Society. Secre- 


tary-Treasurer, Sydney J. Hawley, M.D., 1320 
Madison St., Seattle 4. Meets annually in May. 


Pennsylvania 

PENNSYLVANIA RADIOLOGICAL Society. Secretary- 
Treasurer, James M. Converse, M.D., 416 Pine St., 
Williamsport 8. Meets annually. 

PHILADELPHIA ROENTGEN Ray Society. Secretary, 
George P. Keefer, M.D., American Oncologic Hos- 
pital, Philadelphia 4. Meets first Thursday of each 
month at 8:00 p.m., from October to May, in 
Thomson Hall, College of Physicians. 

PITTSBURGH ROENTGEN Society. Secretary-Treasurer, 
Edwin J. Euphrat, M.D., 3500 Fifth Ave., Pitts- 
burgh 13. Meets monthly, second Wednesday, 
at 6:30 p.m., October to May, at Webster Hall. 

Rocky Mountain States 

Rocky MountTAIN RapDIOLocicaL Society. Secretary- 
Treasurer, Maurice D. Frazer, M.D., Lincoln 
Clinic, Lincoln, Nebr. Next annual meeting, Aug. 
9-11, 1951, Denver. 


South Carolina 

SoutH Caro.ina X-Ray Society. Secretary- Treasurer, 
S. H. Fisher, M.D., 107 E. North St., Greenville 
Meets with State Medical Association in May 


South Dakota 

RADIOLOGICAL SociETy oF SouTH Dakota. Secretary- 
Treasurer, Marianne Wallis, M.D., 1200 E. Fifth 
Ave., Mitchell. Meets with State Medical Society. 


Tennessee 

Mempuis ROENTGEN CLuB. Secretary, John E. White- 
leather, M.D., 899 Madison Ave. Meets first 
Monday of each month at John Gaston Hospital. 

TENNESSEE RADIOLOGICAL SociETy. Secretary-Treas- 
urer, ]. Marsh Frére, M.D., 707 Walnut St., Chat- 
tanooga. Meets annually with State Medical 
Society in April. 

Texas 

WoRTH ROENTGEN Stupy CLusB. Secre- 
tary, X. R. Hyde, M.D., Medical Arts Bldg., Fort 
Worth 2. Meets monthly third Monday, in Dallas 
odd months, Fort Worth even months. 

Houston Society. Secretary, Frank M. 
Windrow, M.D., 1205 Hermann Professional Bldg., 
Houston 5. 
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Texas RaproLocicaL Society. Secretary-Treasurer 
R. P. O'Bannon, M.D., 650 Fifth Ave., Fort Worth, 
Next meeting, Jan. 18-19, 1952, Houston. 

Utah 

Utau STATE RADIOLOGICAL Society. Secretary-Treas- 
urer, Angus K. Wilson, M.D., 343 S. Main St., 
Salt Lake City. Meets third Wednesday, January, 
March, May, September, November. 

Virginia 

VIRGINIA RADIOLOGICAL Society. Secretary, P. B. Par- 
sons, M.D., Norfolk General Hospital, Norfolk. 

Washington 

WASHINGTON STATE RADIOLOGICAL Socrety. Secre- 
tary-Treasurer, R. C. Kiltz, M.D., 705 Medical- 
Dental Bldg., Everett. Meets fourth Monday, 
October through May, at College Club, Seattle. 

Wisconsin 

MILWAUKEE ROENTGEN Ray Society.  Secretary- 
Treasurer, Theodore J. Pfeffer, M.D., 839 N. Mar- 
shall St., Milwaukee 2. Meets monthly on second 
Monday at the University Club, 

RADIOLOGICAL SECTION OF THE WISCONSIN STATE Mep- 
Society. Secretary, Abraham Melamed, 
M.D., 425 E. Wisconsin Ave., Milwaukee. Meets 
in May and with State Medical Society, September. 

UNIVERSITY OF WISCONSIN RADIOLOGICAL CONFER- 
ENCE. Meets first and third Thursdays 4 Pp. m., Sep- 
tember to May, Service Memorial Institute. 

WISCONSIN RADIOLOGICAL Society. Secretary-Treas- 
urer, Irving I. Cowan, M.D., 425 East Wisconsin 
Ave., Milwaukee 2. 

CANADA 

CANADIAN ASSOCIATION OF RapIoLocists. Honorary 
Secretary- Treasurer, Jean Bouchard, M.D. Assoc. 
Hon. Secretary-Treasurer, D. L. McRae, M.D 
Central Office, 1555 Summerhill Ave., Montreal 26, 
Quebec. Meets in January and June. 

La Société CANADIENNE-FRANGAISE D’ELECTROLOGIE 
ET DE RADIOLOGIE MEpICcALES. General Secretary, 
Origéne Dufresne, M.D., Institut du Radium, 
Montreal. Meets third Saturday each month. 

CUBA 

SocIEDAD DE RADIOLOG{A FISIOTERAPIA DE CUBA. 
Offices in Hospital Mercedes, Havana. Meets 
monthly. 

MEXICO 

SociEDAD MEXICANA DE RapIoLocia FISIOTERAPIA. 
General Secretary, Dr. Dionisio Pérez Cosio, Mar- 
sella 11, Mexico, D. F. Meets first Monday of 
each month. 

PANAMA 

Sociepap RapioL6cica PANAMENA. Secretary-Editor, 
Luis Arrieta Sanchez, M.D., Apartado No. 86, 
Panama, R. de P. 

PUERTO RICO 


ASOCIACION PUERTORRIQUENA DE RaproLocia. Secre- 
tary, Jesis Rivera Otero, M.D., Box 3542, San- 
turce, Puerto Rico. 
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ABSTRACTS OF CURRENT LITERATURE 


ROENTGEN DIAGNOSIS 


The Head and Neck 

Wise, Ropert E.,ET AL. Cerebral Arteriography. 

BROMAN, TORE, ET AL. Further Experimental 
Investigations of Injuries from Contrast 
Media in Cerebral Angiography. Summa- 
tion of Various Injurious Factors 

EpsTEIN, BERNARD S. Roentgenologic Manifes- 
tations of Acoustic Neuromas............. 

DUsBEN, WALTER. Epidermoids of the Bony 
Structures of the Skull and of the Spinal 
Canal with Special Emphasis on the Roent- 
gen Findings. . 

RUCKENSTEINER, E. Differential Diagnosis of 
Meningiomatous Changes of the Skull... . 

Granturco, CESARE. Retinal Fluoroscopy in 
Traumatic Lesions of the Eye. ; 

Sonesson, ANDERS. Fibro-Osteoma in the Man- 
dible of a Child. . 

SoNnESSON, ANDERS. Mucus- Se- 
creting and Cystic Epidermoid Carcinoma of 


The Chest 
DotTrer, CHARLES T., ET AL. Lung Cancer 
Operability. Angiocardiographic Study of 
Fifty-Three Consecutive Proved Cases of 
Goop, C. ALLEN, ET AL. Alvesiar Cell Tumors 
BIRKNER, RUDOLF, AND BRANDT, Max. Bilateral 
Involvement and Unusual Types of Pene- 
tration by Pancoast or Eruption Forms of 
Bronchial Carcinoma. . 
HARTWEG, HELMUT. Boeck’ s Lane 
(Lymphogranulomatosis benigna pulmonum) 
Josin, J. B. Cysts of the Lung and of the Me- 
diastinum. . 
FLEISCHNER, Pausx G. of Chsenle 
Substantial (Hypertrophic) Emphysema... . 
Scumitz-CLiever, Econ. On the Occurrence of 
a Left-Sided Vena Azygos Lobe........... 
Wuirte, F. Clark, AND Hitt, Harry E. Dis- 
seminated Pulmonary Calcification. Report 
of 114 Cases with Observations of an Ante- 
cedent Pulmonary Disease in 15 Individuals. 
McQuitry, M., ET AL. Latent Silicosis........ 
Bruce, Ropert A., ET AL. Further Observations 
on the Pathological Physiology of Chronic 
Pulmonary Granulomatosis Associated with 
Beryllium Workers. . 
Umpacu, Kar. Concerning the Question of the 
Aluminum Lung.. 
ZUCKER, REUBEN, ET AL. Manifesta- 
tions of Gasoline Intoxication. Review with 
Report of a Case.. 
Hirscu, WOLFGANG. Reversible Pul- 
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monary Edema Following Nitrous Gas In- 
toxication.... 

EKERT, FrRIEDR. Multiple Mercury Deposits in 
Roentgenogram of the Heart, Lungs and 
Spleen in a Case of Miliary Tuberculosis... . 

Lyons, Harotp A. Diagnosis of Bronchial 
Stenosis....... 

MAYER, EpGAR, AND Rappaport, ISRAEL. ‘Bron- 
chial Stenosis . 

Fiscuer, F. K. Contribution to the Keoulede: 
of Bronchographic Changes in Chronic Bron- 
chitis..... 

KREUTZER, RopDOLFOo O., ET AL. Auglecardice- 
raphy in Heart Disease in Children. 

CASTELLANOS, AGUSTIN, ET AL. Angiocardiog- 
raphy: Anatomo-Roentgenological Forms 
of the Transposition of the Great Vessels. . . 

Miter, J. E. Angiocardiography: The Prom- 
inent Pulmonary Artery Segment. . 

HELMSWoRTH, JaMEs A., ET AL. Arteriography of 
the Aorta and Its Branches of the Polyethyl- 

BropEN, BRor, ET AL. Thoracic ‘Aortography ix in 
the Diagnosis of Patent Ductus Arteriosus 


The Digestive System 

Voct, ALFRED. Esophagitis... 

TuMEN, Henry J. Diagnostic Problems of Gross 
Hemorrhage from the Upper Gastro-Intes- 
tinal Tract. . 

Lupin, M. Early Reentgen Diagnosis of Cancer 
of the Stomach. . 

ANEXx, P. Two Cases of Schwannome of the 
Boum, F. Manifestations of 

Healed Ulcerative Intestinal Tuberculosis. . 
UHLMANN, WALTER. X-Ray Symptoms of In- 
ternal Biliary Fistulae.. 
ScHoen, H. Demonstration of Gallstones After 
Intravenous Urography. . 


The Musculoskeletal System 


Coccui, UMBERTO. Hereditary Polytopic Endo- 
chondral Dysostoses.................... 
BARNETSON, JAMES. Osseous Changes i in Neural 
Leprosy. Radiological Findings. . . 

BARNETSON, JAMES. Osseous Changes in Neural 
Leprosy. Correlation between Histopatho- 
logical and Radiological Findings 

KOHLER, LORENZ M., AND Laur, ALBERT. Osteo- 
sclerosis in Plasmocytoma......... 

ALBRECHT, KLAUS, AND DRESSLER, WILLI. Con- 
trast Visualization of the Peridural Space 
(Peridurography). Possibility of Recognition 
of Pathologic Changes in the Vertebrae and 
Intervertebral Disks. 
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SAENGER, EUGENE L. Spondylarthritis in Chil- 
BUCKER, I. ‘Air Medhonste 3 in Prolapse of the 
HILDEBRAND, Hans. Leukemia of the Spine in 
Childhood....... <q 


Gynecology and Obstetrics 
DANNENBERG, MAX, ET AL. Cystographic 
Studies in Placenta Praevia............... 


The Genito-Urinary System 

STILSON, WALTER L., AND DEEB, H. Un- 
usual Problems in Urologic Radiology..... . 

Wicksom, INGMAR. Influence of the Blood Pres- 
sure in Urographic Examination. Prelimi- 

Reay, E. R., AND RoL.Leston, G. Diagnosis 
of Hydatid Cyst of the wag 

von RONNEN, J. R., AND DorMaAaR, H. A — 
of Pyelo-Ureteritis Cystica, Diagnosed by 
Pyelography....... 

ANDERSEN, Pout E. Calcification of the Vasa 
Deferentia 


The Blood Vessels 

Co.tn, J., AND GERSTEN, A. Selective Phlebog- 
raphy of Deep and Communicating Venous 
Pathways of the Varicose Lower Extremity. 

ANGERER, H., AND RAvELLI, A. X-Ray Demon- 
stration of Traumatic Aneurysms.......... 


RADIOTHERAPY 


FRICKE, Ropert E., et AL. Radium Therapy of 
Primary Carcinoma and Other Malignant 
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BETHELL, FRANK H., ET AL. Treatment of Hodg- 
kin's Disease with Roentgen Irradiation and 
Nitrogen Mustards.................. 

PoRTMANN, U. V., AND Mutvey, B. E. Hodg- 
kin’s Disease and Pregnancy. Report of 
Four Cases : 

Juni, Joun H., AND > Pome, Ernst A. Reenigen 
Therapy of Cavernous Hemangiomas. Re- 
port of Case Complicated by Secondary In- 

COHEN, Leona, AND > SAMUEL A. Treat- 
ment of Simple Epithelial Cysts with Second- 
ary Photo-Electron Radiation. Preliminary 

RUEDEMANN, ALBERT D. "Beta Ray Uses in 
Ophthalmology. . . 


RADIOISOTOPES 
Hunt, Howarp B. Role of Radioisotopes in 
Blood Dyscrasias and Neoplastic Diseases. . 
FREUNDLICH, H. F., ET AL. Radio-iridium Tele- 
Twoms.y, Gray H., AND SCHOENEWALDT, ERWIN 
F. Metabolism of Radioactive Dibrom- 


RADIATION EFFECTS 


Wivey, Horace M., AND SUGARBAKER, EVERETT 
D. Roentgenotherapeutic Changes in the 
Small Intestine. Surgical Aspects......... 

GrauaM, J. B., AND GRAHAM, R. M. Modifica- 
tion of Resistance to Ionizing Radiation by 

McLaren, HucGu C. Iii Effects of the Radium 


Repass, Paut E. Use of Radon Ointment in the 
Treatment of Post-Irradiation Ulcers...... . 
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ROENTGEN 


THE HEAD AND NECK 


Cerebral Arteriography. Robert E. Wise, C. Robert 
Hughes, and J. R. Hannan. Am. J. Roentgenol. 64: 
239-253, August 1950. 

The authors review the normal anatomy of the inter- 
nal carotid and its branches and report a study of 150 
arteriograms. In this series, there were 38 tumors, 25 
aneurysms, 8 vascular anomalies, 8 arteriovenous fis- 
tulas, and 1 case of thrombosis of the middle cerebral 
artery. 

Of the 38 tumors, 12 were localized by arteriography 
alone and 5 were more accurately localized by arteriog- 
raphy than by air studies. By means of vascular dis- 
placement, localization of the tumor may be established, 
and by visualization of the vascular pattern or so-called 
“tumor stain” an estimate as to the type of tumor may 
be made. The characteristic patterns of displacement 
seen in frontal lobe, parietal lobe, temporal lobe, and 
occipital lobe tumors, as well as the tumor stains or 
vascular patterns frequently found with certain types 
of neoplasm, are discussed and illustrated. 

Vascular lesions such as arteriovenous fistulas and 
arteriovenous anomalies lend themselves well to visual- 
ization by arteriography. Both types of lesion are 
illustrated. Aneurysms of the internal carotid artery 
and of the circle of Willis and its branches may be sus- 
pected clinically and at times may be localized by 
calcification of the aneurysmal wall or by destructive 
changes about the sella turcica, but arteriography per- 
mits direct visualization and affords information as to 
size and location. Of the 25 aneurysms in this series, 
21 were visualized by arteriography. 

In the single case of cerebral thrombosis, there was 
filling of all of the usual vessels with the exception of 
the middle cerebral and its branches. Thrombosis 
should not be diagnosed, however, without adequate 
corroborative clinical findings. Sometimes reinjection 
will produce filling of the suspected vessel. 

The authors conclude with a brief discussion of reac- 
tions and contraindications to cerebral arteriography. 
Ten illustrative cases are presented. 

Twenty-seven roentgenograms; 3 drawings. 

H. Smita, M.D. 
University of Louisville 


Further Experimental Investigations of Injuries from 
Contrast Media in Cerebral Angiography. Summation 
of Various Injurious Factors. Tore Broman, Bengt 
Forssman, and Olle Olsson. Acta radiol. 34: 135-143, 
July-August 1950. 

The authors have previously shown experimentally 
that various contrast media of the diodrast group are 
capable of injuring cerebral vessels of laboratory animals 
(Broman and Olsson: Acta radiol. 30: 326, 1948, and 
31: 321, 1949. Abst. in Radiology 53: 624, 1949, and 
54: 767, 1950). This writing deals with determining 
the possibility of brain injury from (1) repeated injec- 
tions of contrast medium at certain intervals, (2) tem- 
porary blockade of the arterial circulation of the brain, 
and (3) the simultaneous effect of another chemotoxic 
factor administered with or before diodrast-like 
material. The injections were made directly into the 
carotid artery for these experiments. 

Repeated injections of umbradil at intervals of a few 
minutes, with the application time of the individual 
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injection not exceeding thirty seconds, produced a dis- 
order in the permeability of the cerebral vessels on the 
injected side, frequently associated with clonic convul- 
sions. When the cerebral circulation was retarded by 
arterial and venous ligations, the application time of the 
contrast medium was markedly increased. Thirty-five 
per cent umbradil produced no visible damage with an 
injection time up to forty seconds and an application 
time up to seventy seconds. Fifty per cent umbradil, 
however, led to vascular damage with a total applica- 
tion time of over fifteen seconds. 

No summation effect of osmotic and chemotoxic fac- 
tors could be determined when | per cent NaCl was 
mixed with 35 per cent umbradil. A definite disorder of 
cerebral vascular permeability occurred, however, when 
the umbradil (35 per cent) was injected immediately 
following an otherwise non-injurious dose of formalin. 
Less marked vascular damage occurred with injection 
of a 1 per cent solution of sodium taurocholate in 35 per 
cent umbradil. It is shown that the minimum applica- 
tion time necessary for either one of two injurious agents 
to damage the cerebral vessels can be considerably re- 
duced if both agents are applied simultaneously. 

Since cerebral disease may cause retarded circulation 
and other changes in the brain, there is reason to assume 
that, in spite of all precautionary measures, the cerebral 
vessels may occasionally be damaged, at least regionally, 
by cerebral angiography. 

Four tables. J. A. CAMPBELL, M.D. 

Indiana University 


Roentgenologic Manifestations of Acoustic Neuro- 
mas. Bernard S. Epstein. Am. J. Roentgenol. 64: 
265-276, August 1950. 

After a review of the literature on the findings on 
both plain films and pneumoencephalographic examina- 
tions in acoustic neuromas, the author presents data 
compiled from 21 cases which he studied. 

The bone changes on plain films of the skull are due 
to the pressure effect of the tumor on the auditory canal 
and adjacent petrous bones. If the principal growth of 
an acoustic neuroma occurs outside the auditory canal, 
there may be no visible roentgenographic alterations. 

From his series, the author found that plain films of 
the skull in patients suspected of having an acoustic 
neuroma are best taken (1) in Towne’s projection and 
(2) through the orbits, demonstrating the petrous 
pyramids. Other projections such as Stenvers’, Law's, 
and stereo views of the base of the skull were less help- 
ful. Displacement of the pineal body and roentgeno- 
logic evidence of increased intracranial pressure were 
infrequent (pineal visible and normal in position in 19 
patients). Erosion of the ipsilateral posterior clinoid 
process was seen in two patients in Towne’s views. 
The sella turcica was normal in size in every instance. 
The author concludes that positive information may be 
anticipated on the plain films in about 30 per cent of 
these cases. 

Seven patients showed no changes on the plain films 
of the skull. Five of the number were studied with 
ventriculograms and two were studied with lumbar 
pneumoencephalograms. Four cases of this group are 
presented in detail, with abstracts of the clinical and 
laboratory features as well as the x-ray findings (illus- 
trated) in each case. 
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The findings on pneumoencephalographic examina- 
tion depend upon the changes in the posterior fossa 
arising from the tumor. If these are minimal, pneumo- 
encephalography may disclose only slight or moderate 
hydrocephalus with neither distortion or displacement 
of the midline cerebrospinal fluid passages. This may 
occur when the effect of the tumor is to diminish the 
circulatory passages either at the aqueduct of Sylvius or 
at the outlet of the fourth ventricle. When the tumor 
extends laterally and upward, there is more likely to be 
pressure against the aqueduct and posterior aspect of 
the third ventricle, while with tumors which further 
encroach downward toward the foramen magnum 
variations in the configuration and position of the 
fourth ventricle may occur. These changes are due 
not only to the physical presence of the mass; of 
equal importance are the secondary effects, such as 
cerebellar edema and extension of the tumor to adjacent 
structures. It is also likely that a torsion effect is pro- 
duced, causing rotary pressure effects on the aqueduct 
and fourth ventricle. Herniations of the brain stem 
upward through the incisura tentorii and of the cere- 
bellum downward through the foramen magnum have 
been reported. 

The specific changes noted in the pneumoencephalo- 
gram in the present series, as well as in cases previously 
reported, are enumerated in detail. 

Twelve roentgenograms. 

H. Smit, M.D. 
University of Louisville 


Epidermoids of the Bony Structures of the Skull and 
of the Spinal Canal with Special Emphasis on the 
Roentgen Findings. Walter Diiben. Fortschr. a. d. 
Geb. d. Réntgenstrahlen 72: 484-493, February 1950. 
(In German) 

Only a few cases of epidermoid tumors of the bony 
structures of the skull have been reported. The author 
adds 2 of his own observations. One of his patients 
was a 69-year-old male with a large honeycomb rarefac- 
tion of the left frontal bone extending into the parietal 
and temporal bones and causing a partial destruction of 
the orbit. The tumors were removed by radical sur- 
gery and the diagnosis was confirmed histologically. 
The second case was that of a 32-year-old female with 
an irregular and sharply defined rarefaction of the 
sphenoid bone with several calcifications in the center. 
This tumor was also removed surgically and the diagno- 
sis was microscopically confirmed. 

Up to 1939, only 8 cases of epidermoid tumors of the 
spine had been reported. Three cases are contributed 
here: one in a 36-year-old female showing large bone 
defects, with smooth borders, in the third, fourth, and 
fifth lumbar vertebrae, and varied neurological symp- 
toms; one in a 35-year-old female with an obstructive 
lesion at the level of the first dorsal vertebra; and the 
third in a boy of three and a half years who complained 
of pains in the lower spinal region. In the two latter 
cases, the roentgen examination did not contribute to 
the diagnosis, which was made postoperatively. 

The author comes to the conclusion that the diagnosis 
of epidermoid tumors of the bones can be made from 
roentgenograms. A bulging and swelling of the dis- 
eased bone with honeycomb rarefaction and sharp 
borders are characteristic. 

Five roentgenograms. 

EUGENE F. LutrerBeck, M.D. 
Chicago, Ill. 


Differential Diagnosis of Meningiomatous Changes of 
the Skull. E. Ruckensteiner. Fortschr. a. d. Geb. d. 
R6ntgenstrahlen 72: 698-703, April 1950. (In German) 

While cranial hyperostosis, bone defects, and in- 
creased vascularity may signify meningioma, similar 
bone changes occur in a variety of other diseases. 
Two cases of meningioma observed by the author are 
compared with a case of glioblastoma multiforme and a 
case of aberrant Langhans’ struma which showed almost 
identical cranial lesions. Such bone changes have 
already been described and analysed in prehistoric 
skulls (see Abbott and Courville: Bull. Los Angeles 
Neurol. Soc. 4: 101, 1939). 

Six roentgenograms. Ernst A. Scumipt, M.D. 

Denver, Colo. 


Retinal Fluoroscopy in Traumatic Lesions of the 
Eye. Cesare Gianturco. Selected Papers, Carle Hosp. 
Clin. & Carle Found. 3: 42-44, July 1, 1950. 

The intact retina can perceive roentgen rays as a 
bluish glow provided the eye is completely dark- 
adapted and all sources of visible light are eliminated. 
This phenomenon, in which the retina acts as a fluores- 
cent screen, has been used for the localization of foreign 
bodies and as a means of detecting retinal damage when 
opacities of the aqueous lens or vitreous prevented 
fundus and field examination. 

With the injured eye shielded by lead, the good eye 
receives an exposure of one second (70 kv., 10 ma., 
1 mm. AI filtration, 10 in. focus-skin distance) to give 
the patient a basis of comparison. The injured eye is 
then exposed and, if shadows are observed in the 
illuminated retinal field, a second exposure is made 
while the tube is moved laterally for a distance of 
about 10 cm. 

A metallic fragment within the eyeball will register a 
shadow if the retina is intact, and this shadow will shift 
as the tube is moved. The shadow of a foreign body 
embedded in the wall of the eye will remain constant in 
position but will change in shape with shifting of the 
tube. A retinal perforation will show up as a dark area 
changing neither in position or shape. If the retina is 
completely destroyed or the optic nerve severed, there 
is, of course, no perception. 

One important point to remember is that roentgen 
rays are not refracted by the eye. The image pro- 
duced is therefore reversed only once, by the visual 
center of the brain, so that in “‘retinal fluoroscopy” a 
foreign body or retinal tear seen by the patient as 
nasal is really temporal, supericr is inferior, etc. 

The author used this procedure in 26 patients, and in 
13 obtained infcrmation of value. Five cases are 
briefly presented. Zac F. Enpress, M.D. 

Pontiac, Mich. 


Fibro-Osteoma in the Mandible of a Child. Anders 
Sonesson. Acta radiol. 34: 17-24, July-August 1950. 

Fibro-osteomas are osteogenic ossifying tumors, 
usually occurring in the bones of the cranium. The 
author presents the case of a two-year-old child with a 
large expanding tumor of the mandible. Thin trabec- 
ulae extended into the tumor. Angiography was done 
and showed no pathologic vessels. The tumor was 
enucleated. 

The author describes the roentgen picture as showing 
“a subtle but nevertheless visible polygonal pattern of 
characteristic appearance” in several areas. He be- 
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lieves that non-screen films might bring out the minute 
calcified osteoid structures to better advantage. 
Six roentgenograms. J. G. Lorman, M.D. 
Indiana University 


Intra-Osseous Mucus-Secreting and Cystic Epider- 
moid Carcinoma of the Jaw. Anders Sonesson. Acta 
radiol. 34: 25-32, July-August 1950. 

Mucus-secreting epidermoid carcinoma of the jaw 
arises from the epithelium of the ducts of the salivary 
and mucous glands. Osseous involvement stems from 
direct invasion with proliferation of the tumor, and 
characteristically occurs at the angle of the mandible. 
The growth is expansile, assuming a somewhat benign 
course, with its malignant character more evident after 
enucleation. 

Radiographically, the bone shows cystic dissolution 
with a uni- or multilocular appearance. The only 
diagnostic clue is the destruction of the medial wall of 
the mandible, indicating invasion. A distinct cortical 
margin presents a benign roentgenographic appear- 
ance and complicates differentiation from mandibular 
and bone cysts of other origin. 

Three cases are reported. Roentgenologically two 
of the tumors were originally believed to be adaman- 
tinomas. 

Five roentgenograms. J. W. Witson, M.D. 

Indiana University 
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Lung Cancer Operability. Angiocardiographic Study 
of Fifty-Three Consecutive Proved Cases of Lung 
Cancer. Charles T. Dotter, Israel Steinberg, and 
Cranston W. Holman. Am. J. Roentgenol. 64: 222- 
237, August 1950. 

The authors made a study of 53 cases of micro- 
scopically proved primary lung cancer in which angio- 
cardiography was performed. It was found at the out- 
set that prognostic as well as diagnostic information 
could often be gained by observation of the opacified 
mediastinal and pulmonary blood vessels. 

A space-occupying lesion in the lung may, by external 
pressure, cause luminal narrowing or even obstruction 
of mediastinal vessels. Thrombosis or embolization of 
vessels may simulate neoplastic occlusion. Angio- 
cardiography may demonstrate the crowding together 
or displacement of segmental vessels and thus suggest 
an atelectasis. A circumscribed tumor tends to spread 
or dislocate vessels, while invasive tumors cause irregu- 
lar alterations in vascular contour or tend to produce 
occlusion. Infiltrative neoplasms and chronic pul- 
monary infections may produce evidence of avascularity. 
This must not be confused with reduced filling. 

From an angiocardiographic point of view, inopera- 
bility in cancer of the lung is indicated by the following 
findings: 

1. Partial or complete occlusion by tumor of the 
left pulmonary artery within 1.5 cm. of its origin. 
Partial or complete occlusion by tumor of the right 
pulmonary artery proximal to its point of bifurcation. 

2. Partial or complete occlusion of the great medi- 
astinal veins due to tumor in the mediastinum. 

3. Demonstration of mediastinal metastases by 
contrast delineation and deformity of adjacent vascular 
Structures. This consists in the demonstration of 
masses within the mediastinum through external pres- 
sure defects on vessels. 
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4. Demonstration of pericardial invasion by tumor. 
In view of the fact that inflammatory processes may 
simulate any of the above changes, the authors feel 
that no patient should be denied exploratory surgery on 
the basis of angiocardiographic findings alone. 
Ten roentgenograms; 10 line drawings; 1 table m- 
cluding details of the authors’ 53 cases. 
I. R. BerGcer, M.D. 
University of Louisville 


Alveolar Cell Tumors of the Lung. C. Allen Good, 
John R. McDonald, O. Theron Clagett, and Eugene 
R. Griffith. Am. J. Roentgenol. 64: 1-18, July 1950. 

Alveolar-cell tumor of the lung is a rare neoplasm 
which is progressive and will ultimately cause the 
death of the patient by suffocation or by involvement of 
distant organs. 

From a study of the cases presented by the authors, it 
would seem that the earliest form of involvement is a 
small, poorly defined area of consolidation similar to 
the pneumonitis seen following bronchial obstruction or 
in conjunction with atypical pneumonia. As the dis- 
ease progresses, it may involve more and more of the lung 
until the entire lobe is affected. With further develop- 
ment, other centers of involvement become apparent 
either in the same lobe, in the same lung, or in the op- 
posite lung. Whether this indicates a multicentric 
origin or secondary centers of activity cannot be 
stated definitely. Certainly in the advanced stages 
both lungs are involved with multiple foci. These 
nodules frequently become confluent and may give the 
appearance of a mass or of a consolidated lobe. During 
this stage of the disease, the involved portions of the 
lung are relatively airless, and the patients usually 
exhibit marked dyspnea and even cyanosis. 

There is nothing in the appearance of the roentgeno- 
gram of the thorax in the 12 cases in this series which 
allows a definite diagnosis of alveolar-cell carcinoma. 
In the earlier stages the lesion may be confused with 
pulmonary abscess, with bronchiectasis, or with chronic 
pneumonitis secondary to bronchial obstruction from 
any cause. Because of the age at which the lesions are 
encountered, bronchogenic carcinoma will always be 
one of the possibilities considered. When the involve- 
ment is bilateral and diffuse, a metastatic malignant 
lesion, the diffuse granulomas (such as tuberculosis, 
sarcoidosis, and those caused by various fungi), and 
pneumoconiosis will be considered in the differential 
diagnosis. 

Although bronchoscopic examination is seldom of 
value in identifying the lesion, material obtained 
through the bronchoscope, either as tissue for biopsy or 
as secretions from the bronchial tree, may, when ex- 
amined microscopically, enable one to establish a 
definite diagnosis. 

The most valuable single aid in diagnosis is the cyto- 
logic examination of sputum or bronchial secretions. 
In the majority of instances this examination should 
indicate that a neoplastic process is present in the 
lungs, and on some occasions it may even offer a definite 
diagnosis of alveolar-cell tumor. 

Although the clinical features may be helpful when 
typical sputum is present in conjunction with cough 
and dyspnea, the history may be no different from that 
obtained from patients with other types of pulmonary 
disease. Cough is a prominent feature and hemoptysis 
is frequent. Loss of weight may or may not occur. 

Surgery offers the only effective treatment which is 
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known at the present time. It is indicated whenever 
the lesion is localized to one lung or one lobe of the 
lung. Although it is too early to draw conclusions and 
the material which forms the basis of this report is too 
small, it would seem that pulmonary resection may at 
least alleviate the symptoms and may even offer hope 
for acure. Further study and observation of cases will 
decide whether or not lasting cures can be obtained. 
Fifteen roentgenograms; 2 photographs, 7 photo- 
micrographs. DANIEL WILNER, M.D. 
Atlantic City, N. J. 


Bilateral Involvement and Unusual Types of Pene- 
tration by Pancoast or Eruption Forms of Bronchial 
Carcinoma. Rudolf Birkner and Max Brandt. Fort- 
schr. a. d. Geb. d. Réntgenstrahlen 72: 641-653, April 
1950. (In German) 

The authors describe in detail three cases of Pancoast 
tumor which, in their opinion, must be regarded as 
only a specially localized form of the many possible 
“eruption types” of bronchial carcinoma. The most 
characteristic feature of the ‘eruption tumors” is their 
penetration in a peripheral direction, which may 
“burst” the thoracic wall. While any of the osseous 
structures of the thorax may be involved, penetration, 
without bone destruction, through the costal interspaces 
is also possible. The so-called ‘“‘endothelioma of the 
pleura’ (which, according to some pathologists, is a 
doubtful entity) may in reality represent an “‘eruption 
type” of bronchial carcinoma. 

The authors’ first case was seen in a 64-year old metal 
worker with a tumor in the left apex and the right middle 
third; the pathologic process extended into the left 
first and the right third rib. Pain in the left shoulder 
and cachexia were the outstanding symptoms. In 
view of the advanced stage of the disease, radiotherapy 
or other therapeutic measures appeared contraindicated, 
and the patient died soon after establishment of the 
diagnosis. 

The second patient, a 4-year old asphalt and tar 
worker with tumor invasion of the sternum, received 
irradiation and was still alive at the time of the report. 

The third case was observed in a 34-year old house- 
wife. The radiologic examination suggested carcinoma 
of the bronchus of the left upper lobe with extension to 
the soft tissues of the thoracic wall without bone involve- 
ment, and this diagnosis was confirmed at autopsy. 
Metastatic nodes were present in the hilar, paratra- 
cheal, and cervical lymph nodes. Rapid cachexia 
ensued and the patient died without radiotherapy. 

it is suggested that in the first two cases chronic 
lesions, due respectively to iron oxide and tar products, 
may have predisposed to the unusual eruption type of 
carcinoma. Old pulmonary or pleural scars, which 
have been held responsible by some investigators for 
the particular direction of the tumor growth in similar 
cases, could not be demonstrated in the authors’ pa- 
tients 

Six roentgenograms; 6 photomicrographs; 2 photo- 
graphs A. Scumipt, M.D 

Denver, Colo 


Boeck’s Lung Disease (‘Lymphogranulomatosis 

i pulmonum). Helmut Hartweg. Fortschr. 
a. d. Geb. d. Rontgenstrahlen 72: 445-40, Vebruary 
1950. (in German, 

Boeck’s disease is not rare. According to Burger 
and Kuethe (Geneesk, bl. u. klin. en lab. v. d. prakt. 


37: 1, 1939), in a town of 35,000 inhabitants 39 cases 
were found by mass fluoroscopy. The disease can be 
without symptoms for many years, and there is no 
doubt that patients have been separated from their 
families unjustly, with a diagnosis of tuberculosis. 
One patient in the author's series had spent four years 
and a half in a tuberculosis sanatorium. a 

The etiology of Boeck’s sarcoid is still unknown. 
Most scientists believe the cause may be a virus or a 
general infection closely related to tuberculosis. 

Hartweg reports in detail a series of 57 cases which 
were seen in a period of seven years. According to his 
observations, the three stages of the disease described 
by Gravesen (Zentralbl. f. d. ges. Tuberk.-Forsch. 55: 
489, 1943) are inadequate, and fourth and fifth stages 
should be added. 

The first stage is characterized by hilar enlargement, 
which at the onset may be unilateral. The second stage 
develops after weeks, months, or even years and is 
demonstrable in the roentgenogram as a fine reticular 
network, with many nodes of various sizes. Usually, 
after weeks or months, this miliary infiltration dis- 
appears and is followed by the third stage, a generalized 
fibrosis, which is very difficult to distinguish from a 
fibrotic tuberculosis. An extensive induration and 
infiltration may develop from the purely fibrotic stage, 
constituting stage four, while stage five includes cases 
in which there is a predominance of thick nodular and 
confluent infiltrations (Knotenlunge ), containing nodes 
of fibrotic and indurative sarcoid tissue. It is not 
known whether patients in stage five can survive. 
Usually they succumb to right heart failure. 

The differential diagnosis of Boeck’s sarcoid of the 
lungs in relation to the different stages is discussed in 
detail. 

Thirty-one roentgenograms; 1 photograph; 1 photo- 
micrograph. EUGENE F. LUTTERBECK, M.D. 

Chicago, Ill. 


Cysts of the Lung and of the Mediastinum. |. B. 
Jobin. Canad. M. A. J. 63: 48-52, July 1950. 

Mediastinal cysts are almost always congenital in 
origin, whereas those of the lung may be acquired. 
The pulmonary cyst may be found anywhere in the 
parenchyma of the lung, but is more often located in 
the hilus. Mediastinal cysts are present with decreas- 
ing frequency around the pulmonary hilus, the trachea, 
the carinal region, the esophagus, the spine, and the 
pericardium. Whether bronchogenic, digestive, der- 
moid or hydatid, the mediastinal cyst is always filled 
with liquid and is therefore radiopaque. Cysts of the 
lung may also be filled with liquid (if they do not com- 
municate with the bronchi), with liquid and air, or with 
air alone. 

The roentgen findings are very important in revealing 
the presence of a cyst, as clinical signs are often absent. 
It is not exceptional for a cyst to be found during rou- 
tine examination. Whatever the type of cyst, the 
image is opaque, rounded, and with perfectly sharp 
edges. In the dermoid cyst, shadows of varying opac- 
ity may be observed. With a cyst opening into a 
bronchus, a cavity with fluid level and very thin walls is 
usually seen in the parenchyma of the lung, with normal 
transparency. Fibrous bands sometimes cross the 
cavity. 

A cyst must be differentiated from thymic tumor, 
ancurysin, a neurogenic tumor, or any other solid tumor 
of the mediastinum, The thymic tumor is less sharp, 
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extending beyond the mediastinum and protruding over 
the clavicle. Aneurysm is characterized by pulsation 
and can also be detected by angiocardiography. The 
neurogenic tumor is located posteriorly in the costover- 
tebral hollow, whereas the cyst remains in front of the 
spine. Solid tumors of the mediastinum do not gener- 
ally show a sharp-edged image, and the limits are often 
not clearly determined. Pneumocysts and cystic 
bronchiectasis give clear rounded shadows with very 
thin walls. 

Six cases of bronchogenic cyst are reported, 4 pul- 
monary and 2 mediastinal. A seventh case, of cystic 
dilatation of the bronchi, is also presented. Five of the 
bronchogenic cysts were located on the right side. 
The diagnosis in 3 of the patients was purely incidental. 
Five of the patients were operated upon; 1 died shortly 
after the operation. 

Six roentgenograms. 


Pathogenesis of Chronic Substantial (Hypertrophic) 
Emphysema. Felix G. Fleischner. Am. Rev. Tuberc. 
62: 45-57, July 1950 (Part 1). 

Chronic hypertrophic emphysema is the common 
type which occurs most frequently in males and is 
found in 2 to 5 per cent of all autopsies. The author 
suggests the term ‘‘generalized peripheral obstructive 
emphysema,” since there is actually atrophy of the 
structures, which makes the term ‘‘hypertrophic’’ mis- 
leading. This designation would also serve for differen- 
tiation from the localized form of emphysema due to 
obstruction of large bronchi. 

Structural emphysema and clinical emphysema are 
two distinct though related conditions, and emphysema 
of the lungs is always a secondary manifestation of 
other primary diseases of the lung, bronchi, pleura, 
heart, or chest. Failure to understand the above 
statement has led to persistent confusion regarding the 
pathogenesis and diagnosis of emphysema. Many 
theories have been advanced, with that based on bron- 
chial obstruction having the most advocates. The 
theory that hypertrophic emphysema is a special in- 
stance of compensatory emphysema is the most tenable 
according to the author. The degree of bronchiolar 
obstruction in any given area of the lung is variable at 
any one time, and the less obstructed alveoli will tend 
to overdistend; eventually the majority of the bron- 
chioles will have been more or less obstructed and the 
majority of the alveoli will have been overdistended. 
This theory explains the close anatomic arrangement of 
atelectasis and emphysema and also the absence of 
bronchial stricture or obstruction in hypertrophic 
emphysema. 

The expansibility and resilience of the lung are pro- 
vided by its structural elasticity, the resilience of the 
thoracic and abdominal wall, gravity, and surface ten- 
sion at the moist aleveolar surfaces. Patency of the 
bronchial system is also necessary. It has been shown, 
by means of bronchograms taken in inspiration and 
expiration, that the bronchi are increased in both 
length and diameter during inspiration and that there 
is a decrease in expiration. Under normal conditions, « 
longer duration of expiration compensates for the delay 
in evacuation of the lungs because of the above differ- 
ences during the respiratory phases. Abnormal nar 
rowing in itself acts as a valve to prevent normal egress 
and promote retention of air. In addition, in broncho- 
grams the oil lines the bronchial walls in a thin film 
during inspiration, while in expiration there is a tend 
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ency to droplet formation, resulting in some degree tof 
obstruction and air-pocket formation. This means 
that secretions, which are usually increased in asthma 
and bronchitis, very likely add to the ball-valve effect 
to tend to increase the intra-alveolar pressure 

The expiratory obstruction, postulated as the causa- 
tive functional factor in emphysema, can therefore be 
visually demonstrated. Furthermore, this obstructive 
factor can be present with preservation of anatomic 
patency of the smaller bronchi and alveolar infundibula 

Joun H. Just, M.D 

University of Wisconsin 


On the Occurrence of a Left-Sided Vena Azygos 
Lobe. Egon Schmitz-Cliever. Fortschr. a. d. Geb. d. 
R6éntgenstrahlen 72: 728-731, April 1950. (In German 

The occurrence of a vena azygos lobe in the left lung 
is so rare that its existence has been seriously doubted 
by many investigators. Only 3 definitely proved cases 
have been reported in the medical literature. The 
author adds a case of his own observation, confirmed by 
tomography, in a 22-year-old female x-ray technician 
There were no symptoms, and no other abnormalities 
were present. According to Kfivinka ( ROntgenpraxis 
11: 234, 1939), the left-sided vena azygos lobe may be 
explained either by transposition of the azygos vessels 
or by paired development. 

Three roentgenograms. Ernst A. Scumipt, M.D 

Denver, Colo 


Disseminated Pulmonary Calcification. A Report of 
114 Cases with Observations of an Antecedent Pul- 
monary Disease in 15 Individuals. F. Clark White 
and Harry E. Hill. Am. Rev. Tuberc. 62: 1-16, July 
1950 (Part I). 

A study of 114 patients with disseminated pulmonary 
calcifications is reported. Fifteen of the series were 
followed from the onset of chronic pulmonary disease to 
the development of calcifications. Histoplasmin sensi- 
tivity was found in 94 per cent and tuberculin sensi- 
tivity in 52.4 per cent of 84 patients with calcification 
in contrast to a 14.2 per cent sensitivity to the former 
and 29.8 per cent to the latter in a total of 305 controls 
who lived in the same section of upstate New York 
In 12 of the 15 cases in which the mode of onset was 
established, exposure to excessive concentrations of 
organic dust immediately preceded the initial symptoms 
Widespread abnormal densities preceded the develop- 
ment of calcifications by periods ranging from eight to 
thirty months. These densities became smaller and 
more discrete as they progressed toward calcification 
The process did not become complete in ten vears in 
the majority of cases. 

Symptoms at the onset consisted of varying degrees 
of cough, chest pain, fever, sweating, weakness, and 
debility. Histopathologic study was done on one 
patient who was accidentally killed. The pulmonary 
nodules consisted of a central core of cosimephiliec 
amorphous material surrounded by a ring of coarse 
granular caleium deposit This was encased in a dense 
hyalinized fibrous tissue. There was no imflamimatory 
reaction in the area, 

The authors discuss the various etiologic agents 
which have been previously reported as causes of miliary 
pulmonary calcifications. Because of the high tet 
dence of histoplasmin sensitivity found by them and by 
other authors, they feel that Histoplasma 
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or some antigenically related fungus is the likely agent 
and that it is probably dust-borne. The fact that the 
organism will grow in the saprophytic phase in soil 
containing humus is of interest, since it is possible that 
dust might naturally contain the organism under cer- 
tain conditions. It is still uncertain, however, whether 
dust containing these spores will infect animals or man. 

Joun H. M.D. 

University of Wisconsin 


Latent Silicosis. M. McQuitty, B. Cuddihy, C. 
MacIntosh, and G. T. Adams. Canad. M. A. J. 
69-70, July 1950. 

The authors present an interesting case of silicosis, 
illustrating the development of radiographic evidence 
of the disease following a normal chest roentgenogram 
at the time of separation from employment in a dusty 
atmosphere. 

The patient enlisted in the army at the age of thirty- 
one. For four years prior to enlistment he had worked 
as a handyman in a small foundry where enamel signs 
were made. (It is pointed out that in many foundries 
there are dangerous concentrations of silica dust and 
that sandblasting in the manufacture of enamel signs 
may also involve exposure to such dust.) An enlist- 
ment chest film was negative (1940), but five years 
later, on the patient's release from a German prison 
camp, a roentgenogram showed a characteristic picture 
of silicosis 

This late development of silicosis has been observed 
more frequently than might be expected. 

The authors suggest that yearly chest roentgenograms 
should be obtained by workers following separation 
from any employment which involves a significant 
exposure to silica dust and that before a workman leaves 
such employment he should make a claim for possible 
silicosis, for compensation purposes. 

Three roentgenograms 

Ropert H. Leaminc, M.D. 
Jefferson Medical College 


A. 
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Further Observations on the Pathological Physiology 
of Chronic Pulmonary Granulomatosis Associated with 
Beryllium Workers. Robert A. Bruce, Frank W. Love- 
joy, Jr., Paul N. G. Yu, Raymond Pearson, and Marion 
McDowell. Am. Rev. Tuberc. 62: 29-44, July 1950 

Past I 

In a preliminary report the authors found that there 
was a widening of the alveolar-arterial gradient for 
oxygen in chronic pulmonary granulomatosis caused by 
beryllium (Am. Kev. Tuberc. 59: 364, 1949. Abst. in 
Radiology 54: 450, 1950). This was due to alterations 
in the structure and volume of the lungs which impaired 
the distribution and diffusion of respiratory gases 
The present study was made on three additional pa- 
tients who had been exposed to beryllium for periods 
ranging from two and a half to five years before the 
onset of symptoms 

Reduced complementa] and total pulmonary capaci 
lies, increased oxygen gradient of the lungs, hypoxemia, 
and exertional] hyperventilation were found in varying 
degrees in both groups of patients. A comprehensive 
evaluation of cardiorespiratory performance, the physi 
cal fitness index, showed great impairment and was 
considered to be a good quantitative test of the amount 
of decrease in capacity for moderate work. The 
changes noted are non-specific and resemble those 


found in pulmonary fibrosis from other causes, but not 
those seen in emphysema. 

In the course of the study of the effect of continuous 
oxygen therapy in these patients, it was found that the 
vital capacity and residual air volume were decreased 
by the procedure. Following the cessation of oxygen 
treatment, the patient experienced a severe relapse, 
with intense dyspnea, anorexia, nausea, weakness, 
depression, and irritability. These withdrawal symp- 
toms gradually decreased with a return to pretreatment 
levels of lung volume, arterial blood gas composition, 
ventilatory effort, and exercise tolerance. Similar 
studies were done on an emphysematous patient, but in 
this case lasting benefit was obtained by continuous 
oxygen therapy and there were no untoward with- 
drawal symptoms. The authors feel, therefore, that 
oxygen therapy can be used intermittently, but that its 
continuous use is definitely contraindicated in chronic 
pulmonary granulomatosis in beryllium workers. 

Joun H. M.D. 
University of Wisconsin 


Concerning the Question of the Aluminum Lung, 
Karl Umbach. Fortschr. a. d. Geb. d. Réntgenstrahlen 
72: 474-479, February 1950. (In German) 

Only since the beginning of World War II has an 
increase in the number of cases of aluminum-dust 
poisoning of the lungs been observed in Germany. 
The condition is fatal in the majority of cases. It was 
recognized as a compensatory occupational disease by 
the German Industrial Commission, effective Jan. 29, 
1943. Aluminum has been shown experimentally to 
have a tendency to form colloidal compounds, which 
are responsible for the tissue changes in the lungs. 
Kahlau (Frankfurt. Ztschr. f. Path. 55: 364, 1941) has 
shown that the respiratory parenchyma undergoes a 
collagenous-hyaline degeneration followed by hardening 
and shrinking of the lung tissues. The formation of 
localized hyaline nodes is characteristic for the alumi- 
num lung. 

Roentgenograms of the chest reveal, in the beginning, 
a net-like or honeycomb accentuation of the bronchial 
markings, interwoven with small, soft, irregularly bor- 
dered nodules. Later roentgenograms show confluence. 
The changes are neither symmetrical nor bilateral. 
The clinical course is rapid, which distinguishes this 
condition from other types of pneumoconiosis. Pre- 
dominant clinical features are severe shortness of 
breath and persistent cough. 

Umbach describes a case in a 28-year-old male who 
suffered from a chronic bronchitis over a period of years. 
He was last employed for one year in an aluminum fac- 
tory under bad working conditions, and was admitted 
to the hospital because of chronic bronchitis, shortness 
of breath, and occasional blood inthe sputum. Therapy 
was symptomatic. The patient was unable to work 
after three years and died nine years after the first 
observation. There was no autopsy report. 

Four rocntgenograms. 

EuGene F. Lutrerseck, M.D. 
Chicago, Ill. 


Pulmonary Manifestations of Gasoline Intoxication. 
A Review with Report of a Case. Reuben Zucker, Ed- 
win D. Kilbourne, and Joseph B. Evans. Arch. In- 
dust. Hyg. & Occup. Med. 2: 17-24, July 1950. 

A case of pneumonitis developing in a 19-year-old 
soldier shortly after the aspiration of liquid gasoline is 
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reported. The initial symptoms after the accident— 
cough and a sense of suffocation—were followed seconds 
later by a momentary loss of consciousness, which was 
in turn followed by vomiting. Physical examination at 
this time disclosed no abnormality except that the pa- 
tient was “apprehensive.” About twelve hours after 
the accident, the pulse was 100, respirations 40, tem- 
perature 102.1° F. Examination now showed dullness 
to percussion with diminished breath sounds in the 
right half of the chest from the seventh rib posteriorly 
and the fourth rib anteriorly to the base. There was 
also tenderness to palpation in the right upper abdomi- 
nal quadrant. A roentgenogram of the chest revealed 
lobar consolidation of the middle and lower lobes of the 
right lung with infiltration of the left lower lung field. 
The patient was placed in an oxygen tent, and penicil- 
lin was given intramuscularly. During the night the 
temperature rose to 102.6° F. and the pulse to 118, and 
there was complaint of pain in the left chest. An elec- 
trocardiogram taken on the second day following the 
accident showed no evidence of myocardial damage or 
conduction defect. The removal of a small amount of 
fluid from the pleural space gave some relief from 
dyspnea. Roentgen examination of the chest on the 
third day showed both leaves of the diaphragm to be 
obscured. By the fifth day some evidence of clearing 
was visible in both lung fields; four weeks after the 
accident the lungs were clear except for residual heavy 
basilar markings. 

A novel feature of this case was the finding of tem- 
porary first degree heart block three weeks after the on- 
set of illness. Serial electrocardiograms had not been 
taken because of the absence of clinical evidence of 
carditis and because the electrocardiogram on the second 
day of illness showed normal conduction. The signifi- 
cance of this finding is debatable, but the authors sug- 
gest that a protoplasmic poison capable of producing 
pneumonitis might cause myocardial damage as well. 

Three roentgenograms; 1 table summarizing pre- 
viously reported cases of gasoline intoxication follow- 
ing aspiration. 


Recurrent Reversible Pulmonary Edema Following 
Nitrous Gas Intoxication. Wolfgang Hirsch. Fort- 
schr. a. d. Geb. d. Réntgenstrahlen 72: 480-484, 
February 1950. (In German) 

A 66-year-old male was admitted to the hospital with 
the history of having inhaled nitrous dioxide gas when 
a bottle of nitric acid had been accidentally emptied into 
a zine pail, producing nitrous dioxide gases. Roent- 
gen examination of the chest showed marked enlarge- 
ment, increased density, and mottling of both hili, and 
extensive mottling in both lung fields, extending into 
the peripheries. A diagnosis of acute pulmonary 
edema was made. Four days later there was notable 
regression of the lesions and the lung fields appeared 
much clearer. On the fifth day, a recurrence of the 
acute edema was observed, and several weeks were re- 
quired for its eventual disappearance. One year later, 
the patient was able to work and was without clinical 
symptoms. 

The auther believes that the lung changes were due 
to severe damage of the alveolar and bronchial epithe- 
lium. 

Two roentgenograms. 

EuGene F. Lurrerseck, M.D. 
Chicago, Il. 


ABSTRACTS OF CURRENT LITERATURE 907 


Multiple Mercury Deposits in Roentgenogram of the 
Heart, Lungs and Spleen in a Case of Miliary Tubercu- 
losis. Friedr. Ekert. Fortschr. a. d. Geb. d. Rént- 
genstrahlen 72: 470-473, February 1950. (In German) 

The author describes an unusual finding in a female 
patient who was referred to him in 1944 because of a 
suspicion of pneumonia. In addition to evidence of 
lung congestion, the roentgenogram showed large num- 
bers of small metallic shadows, round, with sharp 
borders, in the middle and lower lung field on both 
sides. The patient stated that about two years pre- 
viously she had fallen into a container of mercury, suf- 
fered an open injury to the forearm, and lost a large 
amount of blood. Metal deposits in the soft tissues in 
this area made the unusual history plausible 

The patient died, and autopsy revealed mercury de- 
posits in the right ventricle of the heart and a large 
number of small deposits in the lungs, spleen, and liver 
In addition, there was evidence of miliary tuberculosis. 

It is pointed out by the author that, according to re- 
ports in the literature, patients with chronic mercury 
poisoning are highly susceptible to tuberculosis. It is 
of general interest that large deposits of mercury can be 
tolerated without causing reactions in the surrounding 
tissues. 

Six roentgenograms. 

EvuGenNe F. Luttrerseck, M.D 
Chicago, III 


Diagnosis of Bronchial Stenosis. Harold A. Lyons 
Dis. of Chest 18: 16-26, July 1950. 

The author discusses partial and complete bronchial 
obstruction and enumerates the causes as intrabronchial 
(impaction of an endogenous or exogenous body ), endo- 
bronchial (intrinsic disease of the channel), and extra- 
bronchial. Bronchial obstruction leads to physiological 
disturbances, which are dependent upon (1) the site of 
the obstruction; (2) its degree and character; (3) the 
time factor in the development of obstruction; (4) its 
cause; (5) the occurrence of infection in the surrounding 
lung; (6) the status of the pulmonary and systemic cir- 
culations. 

In the presence of obstruction, the following symp- 
toms are usually observed: wheeze, cough, thin frothy 
sputum (unless infection has supervened, in which 
event the sputum is purulent), and dyspnea on change 
of position. On physical examination, sibilant and 
sonorous rhonchi are audible at the end of forced expira- 
tion. Sometimes they are heard only when the patient 
is lying on the affected side. 

The author stresses fluoroscopic and roentgenographic 
examinations, mentioning the mediastinal shift to the 
affected side in the presence of obstructive atelectasis, 
and to the opposite side in obstructive emphysema 
Tomography and over-exposed films will help in localiz 
ing lesions. Bronchography is not ordinarily recom 
mended because of infection, and also the possibility of 
aggravating the block. Bronchoscopy may localize 
the stenosis and disclose the character of the lesion. 

Thirteen illustrations, including S rcentgenograms,; 
2 tables. Henry kK. Taytor, M.D 

New York, N.Y 


Bronchial Stenosis. Edgar Mayer and Israel 
Rappaport. Am. Rev. Tubere. 02: SO-SY9, Tuly 1950 
(Part 11). 

Two cases of bronchial stenosis are reported, one due 
to traumatic tear of a bronchus with complete oblitera: 
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tion of the lumen in the process of healing and the other 
due to a non-opaque foreign body. 

The authors point out the absence of radiographic 
changes in the early cases, which can be detected by 
means of auscultation, fluoroscopy, and bronchoscopy. 
The most significant auscultatory finding is a localized 
wheeze which is inspiratory in the earliest stage and 
later is heard during expiration as well. As viscid 
secretions accumulate at the site of obstruction, coarse 
rhonchi, sibilant and sonorous and grunting noises may 
be heard. Signs of obstructive emphysema on the in- 
volved side can be demonstrated relatively early by 
fluoroscopy, while the actual lesion causing the obstruc- 
tion may be seen bronchoscopically. Symptoms are 
cough, tending to become more productive as the ob- 
struction progresses, mild dyspnea, chest discomfort, 
and occasionally blood-tinged sputum. Atelectasis and 
secondary infection accentuate these symptoms later 
in the course of the obstruction. 

The authors present an etiologic classification of 
bronchial obstruction, dividing the causes into three 
main categories: endobronchial, intramural, and extra- 
bronchial (compression), in addition to the intrinsic 
diseases of the bronchi in which generalized wheezing is 
present. In the last group are such diseases as bron- 
chial asthma, allergic bronchitis, and pulmonary emphy- 
sema. In the localized form of bronchial obstruction, 
the most common causes are tuberculous bronchitis and 
pulmonary neoplasms. 

Failure to recognize stenosis in an early stage results 
in many cases in irreparable damage to the lung; in 
others bronchogenic neoplasms may go unrecognized. 

Joun H. M.D. 
University of Wisconsin 


Contribution to the Knowledge of Bronchographic 
Changes in Chronic Bronchitis. F.K. Fischer. Fort- 
schr. a. d. Geb. d. R6éntgenstrahlen 72: 653-659, April 
1950. (In German) 

In chronic purulent bronchitis there are frequently 
present inflammatory changes in the glands of the 
mucous membrane which escape detection by the usual 
bronchographic methods utilizing iodized oils. Witha 
water-soluble iodine medium, as for instance Ioduron-B, 
enlargement of the diseased glandular ducts could fre- 
quently be shown. These pathologic changes are 
demonstrable as saccular or pointed protrusions most 
frequently situated over the lower margins of the 
affected bronchi. 

Eight bronchograms. Ernst A. Scumipt, M.D. 

Denver, Colo. 


Angiocardiography in Heart Disease in Children. 
Rodolfo O. Kreutzer, Juan A. Caprile, and Frederik M. 
Wessels. Brit. Heart J. 12: 293-304, July 1950. 

Eleven cases are reported in which angiocardiography 
was done. The series includes a normal case, agenesis of 
one lung, and a mediastinal cyst, as well as various 
cardiac anomalies. 

The best results were obtained with diodone, 75 per 
cent solution, although the manufacturers do not recom- 
mend the medium for this purpose. The authors use 10 
c.c. for a newborn infant, 12 c.c. for children up to three 
months, 15c.c. up to one year, and from then on 1.5c.c. 
per kilogram of body weight. Percutaneous injection is 
done, with only local anesthesia. The films are taken at 
intervals of one second, usually in the left anterior 


oblique position. A single fatality resulted in over 4009 
examinations. 

The reproductions are quite good and each is ac- 
companied by an explanatory drawing. Anyone in- 
terested in angiocardiography in children should see this 
article. 

Fourteen roentgenograms; 14 drawings. 

Zac ENpREss, M.D. 
Pontiac, Mich, 


Angiocardiography. Anatomo-Roentgenological 
Forms of the Transposition of the Great Vessels. 
Agustin Castellanos, Raul Pereiras, and Otto Garcia. 
Am. J. Roentgenol. 64: 255-264, August 1950. 

The authors base their study of transposition of the 
great vessels on 7 cases in which angiocardiography was 
done, 3 of which came to autopsy. They feel very 
strongly that the cardiac outline is of no value in the 
diagnosis of this condition, since it is dependent upon 
the diameter, situation, and direction of the aorta and 
pulmonary artery, which are themselves subject to 
anatomical variation. 

Angiocardiography shows with extraordinary ac- 
curacy whether the aorta arises from the right or left 
ventricle, or overriding the septum. it indicates, also, 
whether the pulmonary artery arises with the aorta at 
the right ventricle or at the left ventricle. For these 
reasons the procedure is considered the best method for 
diagnosis of transposition of the great vessels. At the 
same time, it gives an opportunity for making a practical 
classification of an anatomical nature. 

Four types of transposition are recognized: 

1. The aorta arises forward and toward the right of 
the pulmonary artery. The arch ascends to the left 
and backward and lies normally over the left bronchus. 
The pulmonary artery is situated at the left heart 
border and is usually diminished in caliber. The vascu- 
lar pedicle is of normal width or slightly widened. 

2. This type is similar to Type 1, but the aorta 
arises in the midline and ascends slightly to the left. 
The pulmonary artery and its branches are not seen in 
the anteroposterior view. What happens to the ‘‘vas- 
cular pedicle”’ is not stated. 

3. The aorta arises slightly or completely to the 
left of the midline, rising vertically and then bending to 
the right to form the arch, and descending in the pos- 
terior mediastinum, always at the left. The pulmonary 
artery is found always to the right of the aorta, and 
posterior to it, at times to the right of the midline. The 
cardiac outline shows a normal right border, but above 
the normal “‘left ventricular arch’’ there is a prominent 
mid-arch with all the characteristics of a pronounced 
pulmonary arch, or a high long convex arch reaching 
the superior mediastinum. The pulmonary artery is not 
demonstrable. 

4. The aorta arises to the left of the midline, in 
antero-inferior position. It then ascends, behind and to 
the right, crossing the midline diagonally to reach the 
superior mediastinum, where it bends to form an arch 
enclosing the right major bronchus. It descends either 
to the right or the left of the midline. The pulmonary 
artery lies behind the aorta and to the right. Neither 
the main artery or its branches are shown in the 


angiocardiograms. 
Ten angiocardiograms; 12 line drawings; 2 photo- 
graphs. I. R. Bercer, M.D. 


University of Louisville 
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Angiocardiography: The Prominent Pulmonary 
Artery Segment. J.E. Miller. Am. J. Roentgenol. 64: 
214-220, August 1950. 

The author reviewed 200 angiocardiographic studies 
and failed to find a single instance in which the pul- 
monary conus—that portion of the right ventricle just 
below the pulmonic valves—formed a portion of the 
left heart border. The bulge along the left heart border 
just below the aorta is formed by the pulmonary artery 
and its branches. When this segment is prominent it 
may be termed the “prominent pulmonary artery seg- 
ment.” Such a finding is present in six conditions. 

Idiopathic Dilatation of the Pulmonary Artery: This is 
pulmonary artery enlargement without demonstrable 
cause. The usual diagnosis in such patients is tubercu- 
lous hilar adenopathy or bronchogenic carcinoma. 

Pulmonary Artery Aneurysm: When the pulmonary 
artery reaches aneurysmal proportions, this name is 
appropriate. The author did not find any of his 6 cases 
of pulmonary artery aneurysm to be of syphilitic origin. 

Patent Ductus Arteriosus: Fifty per cent of cases with 
this congenital anomaly will present an enlarged pul- 
monary artery. Hilar dance is present in only 10 per 
cent of cases. 

Interatrial Septal Defect: This usually causes a large 
pulmonary artery segment, along with enlargement of 
the right atrium and right ventricle. Hilar dance is a 
constant finding. 

Eisenmenger’s Complex: Here the pulmonary artery 
may be of normal size or may show post-stenotic dilata- 
tion. Patients with post-stenotic dilatation may show 
a marked hilar dance. 

Post-Stenotic Dilatation: Seven cases of isolated post- 
stenotic dilatation were seen. Here there is dispropor- 
tionate enlargement of the heart to the right of the 
spine. The pulmonary artery is usually high and ob- 
scures the aortic knob. 

Eighteen roentgenograms. I. R. Bercer, M.D. 

University of Louisville 


Arteriography of the Aorta and Its Branches by 
Means of the Polyethylene Catheter. James A. 
Helmsworth, Johnson McGuire, and Benjamin Felson. 
Am. J. Roentgenol. 64: 196-213, August 1950. 

The authors describe in rather full detail the tech- 
nical, clinical, and roentgen aspects of catheterization of 
the aorta with polyethylene catheters. The procedure 
was used in 24 cases and 11 of these are presented. 

The catheters used are of three sizes, varying in in- 
ternal diameter from 0.045 to 0.096 inches and in ex- 
ternal diameter from 0.067 to 0.146 inches. The arteries 
are incised under direct vision and the catheters in- 
serted using the brachial, ulnar collateral, and femoral 
arteries as the case requires. When the left side was 
used, the catheter failed to enter the aorta in 2 to 5 in- 
stances. Visualization of the coronary arteries (in 2 of 6 
cases ), of the thoracic and abdominal aorta, the innomi- 
nate and internal carotid arteries and their branches was 
obtained. From one to as many as six injections of neo- 
iopax (75 per cent) or diodrast (70 per cent) were used. 

One death, in a patient already moribund, was at- 
tributed to the procedure, and in 2 other cases sig- 
nificant reactions occurred. Among the pathologic 
states demonstrated were aneurysms of thoracic and 
abdominal aorta, aneurysm of innominate artery, 
cervical arteriovenous aneurysm, and in one case dis- 
placement of intracranial vessels by meningioma. 
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Coarctation of the aorta was nicely shown in one in- 
stance. 
Eighteen roentgenograms; 17 line drawings. 
I. R. Bercer, M.D. 
University of Louisville 


Thoracic Aortography in the Diagnosis of Patent 
Ductus Arteriosus Botalli. Bror Brodén, Gunnar 
Jénsson, and Johan Karnell. Acta radiol. 34: 65-81, 
July-August 1950. 

Thoracic aortography was used in 14 adults and 3 
children for the diagnosis of patent ductus arteriosus. 
In 3 cases, with atypical murmur and inconclusive 
clinical findings, the diagnosis could be established only 
by this means. Not only was the procedure of aid in 
diagnosis of the presence and site of the anomaly, but it 
permitted accurate estimation of the length and width of 
the ductus in the majority of cases. 

The authors give a brief résumé of the anatomy, 
pathophysiology, and clinical diagnosis of patent ductus 
arteriosus. The most characteristic clinical sign is the 
continuous murmur produced by the flow of blood 
through the ductus. The differential diagnosis is dif- 
ficult, for the clinical findings vary, and other condi- 
tions may produce a similar picture. Routine roentgen 
examination reveals only secondary anatomic changes 
which are not pathognomonic. Angiocardiography is 
an unsuitable method for investigating a patent ductus 
arteriosus because the contrast medium in the pul- 
monary artery becomes too dilute when it is shunted 
through the ductus. Opacification of the pulmonary 
artery and the anomalous component, therefore, is 
usually insufficient for definite conclusion. 

Thoracic aortography was accomplished by injecting 
rapidly, usually through a heart catheter, but occasion- 
ally through a cannula, 50 to 80 c.c. of 50 to 70 per cent 
diodrast (or umbradil). Anteroposterior and lateral 
films were made at the rate of one per second. [For the 
technic, see Absts. in Radiology 52: 139, 1949; 54: 
779, 1950; 55: 616, 1950. | 

In all adult cases, passage of contrast material from 
the aorta to the pulmonary artery was demonstrated 
and the interarterial communication was shown to be a 
patent ductus arteriosus. In 6 cases, the ductus was so 
clearly opacified that its width could be estimated, and 
in 4 of these its length was also distinguishable. These 
estimates were proved at operation to be relatively 
accurate. Localized dilatation of the aorta around the 
base of the ductus was clearly seen in 7 and was sus- 
pected in 4 cases. 

Comparable findings were observed in 2 of the 3 
children with later proved patent ductus arteriosus. 
It may be difficult in children to insert through a periph- 
eral artery a catheter large enough to permit rapid 
injection, which is necessary to provide sufficient con- 
centration of the contrast substance for visualization. 
This factor may prevent satisfactory aortographic 
examination in young patients. 

The authors believe that even though there is no 
absolute indication for thoracic aortography in clinically 
established cases, it is necessary to insure diagnosis in 
cases of patent ductus arteriosus with an atypical mur- 
mur. In addition, it often provides valuable informa- 
tion regarding the anatomy of the defect when surgical 
intervention is being planned. 

Thirteen aortograms; 1 drawing; 1 table. 

Ricuarp A, Sri_ver, M.D. 
Indiana University 
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THE DIGESTIVE SYSTEM 


Esophagitis. Alfred Vogt. Fortschr. a. d. Geb. d. 
Réntgenstrahlen 72: 686-691, April 1950. (In German) 
Three cases of esophagitis are reported: one in a 
patient suffering from lymphosarcomatosis, one in 
lymphatic leukemia, and the third associated with 
peptic ulcer of the esophagus. The radiographic signs 
consisted in coarseness and irregularity of the mucosal 
pattern which reached ulceration and serration in the 
more advanced stages. Examination by means of the 
ordinary thin barium mixture, with the patient recum- 
bent, is recommended as superior to the usual examina- 
tion with a thick barium mixture in the erect position. 
Seven roentgenograms. 
Ernst A. Scumipt, M.D. 
Denver, Colo. 


Diagnostic Problems of Gross Hemorrhage from the 
Upper Gastro-Intestinal Tract. Henry J. Tumen. 
Pennsylvania M. J. 53: 713-721, July 1950. 

Gross hemorrhage from the gastro-intestinal tract is a 
dramatic emergency that calls for prompt action on the 
part of the physician even though he does not know the 
cause of the bleeding. Peptic ulcer, gastritis, and 
esophageal varices due to cirrhosis of the liver cause over 
80 per cent of gross hemorrhage. Among the other 
causes are hiatus hernia, benign and malignant gastric 
tumors, and more rarely blood dyscrasias. 

A detailed history is the first requirement in an 
attempt to establish a diagnosis, but in many cases 
there is no antecedent history to serve as a guide, and 
the massive hemorrhage is the first sign of disease. A 
history of recurrent pain following meals, with food and 
antacid relief, goes far toward indicating an ulcer as 
responsible for the bleeding, though 25 per cent of 
patients with hemorrhage from this cause have no 
typical ulcer distress. A history of repeated hemor- 
rhages over a period of years is most commonly indica- 
tive of gastritis. Gross hemorrhage due to cancer 
occurs, as a rule, only in an advanced stage of the 
disease, but with a benign tumor the cycle of ulceration, 
hemorrhage, and healing may be repeated many times. 
Cirrhosis may cause repeated bouts of bleeding, but ex- 
perience indicates that 70 per cent of patients with 
cirrhosis will die within a year after the first hemor- 
rhage. 

Physical examination is seldom very revealing, al- 
though occasionally an epigastric mass, large nodes in 
the axilla, or a palpable rectal shelf are found in gastric 
cancer. Enlargement of the spleen or lymph nodes or 
the finding of purpuric areas or bleeding from the gums 
is suggestive of a blood dyscrasia. Bleeding from 
esophageal varices rarely occurs early in cirrhosis, and 
the physical signs are usually present at the time of 
hemorrhage. A slight jaundice, ascites, splenomegaly, 
angiomata, or a definite collateral circulation should be 
sought in these cases. 

Detailed hematologic studies should be made in cases 
of blood dyscrasias. Gastric analysis is not to be carried 
out until all danger of hemorrhage has passed. Its only 
value is to suggest cancer when there is lack of gastric 
acid. Bromsulfalein retention is fairly conclusive 
evidence of advanced liver disease. 

X-ray examination of the upper gastro-intestinal 
tract is the most reliable means of demonstrating a 
lesion or excluding its presence. In the past it was the 
custom to wait for two or three weeks after the hemor- 


rhage had subsided before undertaking a roentgen 
study, but later the practice has been to attempt it 
after the bleeding has ceased or even as soon as the 
patient has recovered from shock. It is true that there 
is some danger of exciting another hemorrhage in doing 
an examination so early, but with a minimum of palpa- 
tion, with no turning, and with spot filming, untoward 
results will seldom be encountered. Errors in diagnosis 
are sure to be high with this procedure because of the 
restrictions imposed upon the radiologist, and the fact 
that a blood clot may hide the ulcer that is sought. A 
large clot may also simulate a filling defect and lead toa 
false diagnosis. Repeated x-ray examinations should 
be done, therefore, if the findings are not definite. If re- 
peated attempts to find a lesion fail, small bowel 
studies are indicated, although small bowel tumors are 
only rarely the cause of massive hemorrhage. 

Esophagoscopy is usually neither advisable or neces- 
sary but gastroscopy may be helpful if performed soon 
after hemorrhage. It is chiefly of value in showing the 
presence of gastritis and in hemorrhage from a para- 
esophageal hernia. It should be carried out only on 
patients who have been thoroughly studied by x-ray ex- 
amination, and requires great caution. 

JoserH T. Danzer, M.D. 
Oil City, Penna. 


Early Roentgen Diagnosis of Cancer of the Stomach. 
M. Liidin. Radiol. clin. 19: 193-205, July 1950. (In 
German) 

In this paper, the early radiologic diagnosis of cancer 
of the stomach is discussed and well illustrated. All 
cases should be studied thoroughly under the fiuoro- 
scope with the patient in various positions. Any lack 
of normal peristalsis may mean early infiltration of 
the stomach wall. It is also of vital importance to 
study the mucosal pattern. Serial views are necessary 
for an early diagnosis, though often regarded as a waste 
of money, material, and time by non-radiologists. 

To demonstrate early cancer of the cardia and fornix 
Liidin uses the technic of Jutras to demonstrate the 
cardia and the mucous folds in that area. This is done 
in the Trendelenburg position, with spot films. The 
most frequent differential problem in this region is pre- 
sented by varicosities. To estimate the thickness of the 
stomach wall, it is helpful to increase the size of the gas 
bubble of the stomach by using carbon dioxide. With 
tke progress in surgery which makes it possible to remove 
these high-seated neoplasms, the responsibility of the 
radiologist for their early diagnosis has increased. 

In the lesions of the midportion of the stomach, the 
question of malignant degeneration of an ulcer is the 
most difficult todecide. There are no reliable character- 
istics of early malignant change. Liidin is opposed to 
waiting and rechecking, holding that immediate surgical 
intervention is indicated if there is the slightest sus- 
picion. The differential diagnosis of gastritis, inflamma- 
tory tumors, lymphatic infiltrations, and polyposis is 
discussed and explained. 

Seventy-five per cent of all cancers of the stomach are 
in the prepyloric region. The study of the course of the 
mucous folds is important in this area. Relaxation of 
the pylorus has been accomplished by giving 0.01 gm. of 
morphine. 

Twenty-seven roentgenogroms; 3 photographs. 

EuGene F. Lutrerseck, M.D. 
Chicago, Ill. 
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Two Cases of Schwannoma of the Stomach. P. 
Radiol. clin. 19: 206-209, July 1950. (In 


Anex. 


French) 
Approximately 1 per cent of the tumors occurring in 


the stomach are benign. The first benign gastric tumor 
to be recorded was a lipoma, described by Cruveilhier; 
the latest is the schwannoma ( neurofibroma ), which was 
reported by Leriche in 1911. Two cases of this latter 
lesion are presented here. 

The schwannoma is an encapsulated tumor, well 
delineated, homogeneous, formed of fusiform cells with 
round nuclei, often disposed in whorls and palisades. 
These cells are derived from the elements of the sheath 
of Schwann and may undergo malignant transformation 
to forma glioma. 

Symptomatology is not characteristic; clinical evolu- 
tion is usually insidious. Radiologic exploration, with 
the aid of the barium meal followed by air insufflation, 
may reveal two types of appearance. The first is a 
lacunar image of round, regular contour, not altering the 
mucosal folds, not causing contractions of the gastric 
wall, and occurring most often on the anterior or pos- 
terior wall. A central crater may be seen. A less fre- 
quent appearance is that of a mobile, pedunculated 
mass. 

In differential diagnosis one must consider rare cases 
of edema and polyps. 

Three roentgenograms; 2 drawings. 

CHARLES Nice, M.D. 
University of Minnesota 


Roentgenologic Manifestations of Healed Ulcerative 
Intestinal Tuberculosis. F. Béhm. Fortschr. a. d. 
Geb. d. Réntgenstrahlen 72: 675-686, April 1950. (In 
German) 

Anatomically healed intestinal tuberculosis is charac- 
terized by fine superficial stellate deformities of the 
mucosa, larger patches covered with atypical polypoid 
epithelium, thickening and rigidity of the intestinal 
wall, longitudinal shrinkage (especially in colon) result- 
ing in foreshortening of the lumen, and stenosis. Ac- 
cordingly, there is roentgen evidence of coarseness and 
disturbance of the normal mucosal contours, formation 
of areas of granular appearance, localized rigidity and 
unevenness of the intestinal wall. The foreshortening 
of the colon is accompanied by delay in the passage of 
barium. A characteristic picture is occasionally fur- 
nished by pouch formation of the cecum. 

As intestinal tuberculosis may occur and heal with- 
out definite symptoms or diagnosis, radiologic recogni- 
tion of such changes and consequent evaluation of the 
patient’s condition may be of considerable clinical sig- 
nificance. 

Twelve roentgenograms; 5 photographs. 

Ernst A. Scumipt, M.D. 
Denver, Colo. 


X-Ray Symptoms of Internal Biliary Fistulae. 
Walter Ublmann. Fortschr. a. d. Geb. d. Réntgen- 
strahlen 72: 691-695, April 1950. (In German) 

So-called internal biliary fistulae, i.e., spontaneous 
communications between the biliary system and the 
neighboring organs, are rare. Roth, Schroeder, and 
Schloth are quoted as having found only 43 internal 
biliary fistulae in 11,000 autopsies, including | between 
the gallbladder and stomach, 19 between the gallbladder 
and duodenum, 5 between the choledochus and duo- 
denum, 16 between the gallbladder and colon. 


The most common cause of biliary fistulae is necrotiz- 
ing inflammation of the gallbladder wall in chole- 
lithiasis, with secondary inflammation of the serosa, ad- 
hesions with the gastro-intestinal tract, and subsequent 
perforation. The diagnosis in vivo is possible only by 
X-ray examination and is dependent on the demonstra- 
tion of air in the biliary passages or on barium penetra- 
tion into the biliary system during examination of the 
gastro-intestinal tract. 

A rare case of internal biliary fistula following 
parapyloric ulceration of the stomach is presented. 
The roentgenograms showed extensive barium and air 
filling of the bile ducts proceeding from the ulcer niche. 
Cholecystography showed gas filling of the gallbladder 
without dye visualization. The diagnosis was confirmed 
at autopsy. 

Three roentgenograms. 

Ernst A. Scumipt, M.D. 
Denver, Colo. 


Demonstration of Gallstones After Intravenous 
Urography. H. Schoen. Fortschr. a. d. Geb. d. 
Réntgenstrahlen 72: 738-739, April 1950. (In Ger- 
man) 

A case of cholelithiasis is reported in which intra- 
venous pyelography (with perabrodil) resulted in the 
demonstration of the gallbladder and gallstones. A 
similar case reported by Rees at a meeting of roent- 
genologists in Stuttgart (Jan. 28, 1950) is mentioned. 
The possibilities of secretion of the pyelographic 
medium via liver and gallbladder are very briefly dis- 
cussed. 

Two roentgenograms. Ernst A. Scumipt, M.D 

Denver, Colo 


THE MUSCULOSKELETAL SYSTEM 


Hereditary Polytopic Endochondral Dysostoses. 
Umberto Cocchi. Fortschr. a. d. Geb. d. Réntgen- 
strahlen 72: 409-435, February 1950. (In German) 

The name “hereditary polytopic endochondral 
dysostosis”’ designates a group of diseases with numer- 
ous symmetric disturbances of the cartilage in the region 
of the epiphyses or epiphyseal lines. Clinically they are 
characterized by dwarfism, motor disturbance of the 
muscular system, marked deformity of the thorax and 
extremities, and sometimes changes in the cornea. 

Of a total of 340 cases mentioned in the literature, 
Cocchi was able to study 305 thoroughly, and adds one 
of his own (Type, Pfaundler-Hurler), which was fol- 
lowed over a period of twenty-two years. These 
dysostoses have been described in the literature under 
many different names. Eighteen are mentioned in this 
paper, such as Kaschin-Beck’s disease, partial achondro- 
plasia, dysostosis multiplex, gargoylism, Morquio’s 
disease, ete. 

The author comes to the conclusion that there are 
three distinct types: 

(1) Polytopic endochondral dysostosis with domi- 

nant heredity, without corneal opacity (Type 
Léri). 

(2) Polytopic endochondral dysostosis with recessive 
heredity, without corneal opacity (Type 
Morquio ). 

(3) Polytopic endochondral dysostosis with reces 
sive heredity and with corneal opacity (Type 
Pfaundler-Hurler). 
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The clinical and roentgenologic findings in these 
three groups are tabulated. 

The diagnosis can properly be made only from a study 
of the family history and the hereditary background, 
together with a thorough clinical and roentgenologic ex- 
amination. 

Thirty-six illustrations, including 19 roentgenograms; 
4 tables. EvGENE F. LuTTERBECK, M.D. 

Chicago, Ill. 


Osseous Changes in Neural Leprosy. Radiological 
Findings. James Barnetson. Acta radiol. 34: 47-56, 
July-August 1950. 

This is a well illustrated report on the radio- 
logical features of osseous changes occurring in the hands 
and feet of 107 patients with neural leprosy, observed 
in South Africa. Cases are classified as “‘early’’ when 
external deformity was slight or absent and “‘advanced,”’ 
showing moderate or marked external deformity. 

In the early group duration of symptoms ranged from 
one to twenty years and the degree of anesthesia in 
hands and feet varied from almost none to complete. 
The earliest radiologic change was always a notching of 
the distal margin of the terminal tuft. Atrophy then 
progressed to a fraying of the bone margins, flattening 
of the tuft, or ‘‘slicing off’’ of a lateral margin. Loss of 
substance occurred in all dimensions until the entire 
phalanx was absorbed. The process then continued in 
the more proximal phalanges. The changes were usu- 
ally bilateral but not symmetrical, and the atrophy was 
more pronounced in the feet than in the hands. No 
definite diffuse osteoporosis was seen. 

In the advanced group, symptoms had been present 
from two to thirty-three years and anesthesia was com- 
plete in both hands and feet in nearly all cases. The 
changes were a slow proximal continuation of the 
atrophy, without periosteal reaction, osteosclerosis, or 
sequestration unless secondary infections were present. 
Diffuse osteoporosis was seen in only 5 of 63 cases in this 
group. Whole digits were absorbed by the atrophic 
process, and metatarsals (but rarely metacarpals) were 
next involved. Trauma and infection accounted for 
more destruction in the feet than in the hands, and joints 
were involved usually only when there was associated 
trauma or infection. 

Thirty-three roentgenograms; 1 table of clinical find- 
ings. 

Ss also following abstract. | 

D. E. Vivian, M.D. 
Indiana University 


Osseous Changes in Neural Leprosy. Correlation 
between Histopathological and Radiological Findings. 
James Barnetson. Acta radiol. 34: 57-64, July-August 
1950 

The author, whose paper on the radiological aspects 
of osseous changes in neural leprosy is abstracted above, 
here reports an investigation of the histologic changes in 
bones showing roentgen evidence of the disease. Five 
cases are reported 

The changes observed in histologic preparations of the 
involved bones included fraying of the distal ends of the 
termina) phalanges, concentric atrophy of the phalanges, 
various other deformities, and diffuse osteoporosis 

The histologic sections of normal phalanges may 
occasionally reveal smal] gaps in the cortical bone, filled 
with connective tissue. In early neural leprosy, the 
first change appeared to be enlargement and increase in 


the number of these gaps, particularly along the distal 
margins of the phalanges. The gaps are filled with 
connective tissue continuous with the marrow and 
periosteum. In later cases, with gross deformities, jf 
no roentgen evidence of osteoporosis exists, the cortical 
bone remains dense and of normal width up to the distal 
margins of the bone. When there is evidence of osteo- 
porosis the cortex is narrowed there js 
usually evidence of osteoclastic activity. When con- 
centric atrophy is present, the cancellous bone under- 
goes absorption and the marrow cavity is narrow, but 
the cortical bone remains intact. 

It is surprising that osteoclastic absorption of bone 
cannot always be detected. This is presumed to be be- 
cause of the chronic nature of the process. 

Five roentgenograms; 6 photomicrographs 

P. B. Lockuart, M.D. 
Indiana University 


Osteosclerosis in Plasmocytoma. Report of a Case. 
Lorenz M. Kohler and Albert Laur. Fortschr. a. d, 
Geb. d. Réntgenstrahlen 72: 714-717, April 1950. (In 
German ) 

Though it is the generai opinion that plasmocytoma 
(myeloma ) produces only osteolytic bone changes and is 
not associated with osteosclerosis, the authors cite 4 in- 
stances of osteosclerosis among 179 cases of plasmocy- 
toma reported in the medical literature and add one 
case of their own observation in a 65-year-old woman. 
The osteosclerotic changes in this latter instance were 
confined to the pelvis. 

The cases cited are one reported by C. O. Bailey (Am. 
J. Roentgenol. 36: 980, 1936); one by Beyer (Zentralbl. 
f. Chir. 69: 781, 1942); two by Brunner (Deutsche 
Ztschr. f. Chir. 257: 718, 1943). 

Two roentgenograms. Ernst A. Scumipt, M.D. 

Denver, Colo. 


Contrast Visualization of the Peridural Space (Peri- 
durography). A Possibility of Recognition of Patho- 
logic Changes in the Vertebrae and Intervertebral 
Disks. Klaus Albrecht and Willi Dressler. Fortschr. 
a. d. Geb. d. R6éntgenstrahlen 72: 703-708, April 1950. 
(In German ) 

The authors emphasize the frequently unsatisfactory 
diagnostic results obtainable by use of the ordinary 
“flat’’ roentgenogram of the spine and by iodized oil 
myelography. The ‘‘flat’’ plate is diagnostic only in 
the rare cases where a calcified disk or a striking narrow- 
ing of the intervertebral space can be shown. Myelog- 
raphy, of undoubted value in the recognition of spinal 
tumors, encounters more and more criticism in the 
diagnosis of herniation of the nucleus pulposus; it has, 
besides, definite drawbacks due to the effect of iodized 
oils, which frequently cannot be satisfactorily removed 
from the spinal canal, even by operation. Air myelog- 
raphy does not furnish satisfactory radiographic or 
fluoroscopic contrasts, and air, like abrodil and other 
water-soluble media, is not free from untoward side- 
effects and complications. 

Better diagnostic results have been obtained by the 
authors with the peridural injection of perabrodil, 
either through the sacral hiatus or by the lumbar route. 
In close analogy to the methods employed for peri- 
dural anesthesia, the following technic is recom- 
mended: The patient assumes the sitting position as for 
lumbar puncture. The injection site of choice is be- 
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tween L-1 and 2 or between L-2 and 3. After skin 
anesthesia and under continuous injection of sterile 
saline solution, the injection needle is advanced until 
the piston of the syringe follows the pressure of the fin- 
ger practically without resistance. The tip of the needle 
lies now in the epidural space, and no spinal fluid must 
be seen escaping. In case of doubt regarding the exact 
position of the needle, 10 to 20 c.c. of air are injected. 
If this air injection does not result in headache, the posi- 
tion of the needle in the peridural space is secure. If the 
needle has accidentally entered the dural space, the pro- 
cedure is abandoned. After ascertaining the correct 
position of the needle in the peridural space, 20 c.c. of a 
35 per cent solution of perabrodil mixed with 15 c.c. of a 
3.3 per cent solution of pantocain is injected in short 
time. The pantocain solution produces root anes- 
thesia, without which the perabrodil injection is painful. 
The first roentgenograms are taken after five to ten 
minutes, preferably in the lateral and slightly oblique 
positions. The perabrodil is largely absorbed after 
twenty minutes. 

Peridural air injections are considered of less value, or 
even dangerous due to the possibility of air embolism. 
It is conceded readily by the authors that their 
method—like all other methods available at present 
time—will visualize the highly important lumbosacral 
junctions in rare instances only. Experiments with air 
peridurography by American investigators (Sanford 
and Doub: Radiology 36: 712, 1941) are mentioned. 

Five roentgenograms. Ernst A. Scumipt, M.D. 

Denver, Colo. 


Spondylarthritis in Children. Eugene L. Saenger. 
Am. J. Roentgenol. 64: 20-29, July 1950. 

The most important characteristics of spondyl- 
arthritis in childhood are the roentgenological changes. 
There is narrowing of the intervertebral space about two 
to four weeks after the onset of the clinical symptoms, 
with some demineralization or destruction of part of the 
vertebrae. The narrowing of the interspace persists for 
four to twelve weeks and beginning sclerosis of the 
vertebral body is seen. During the next two to eight 
months, there is gradual widening of the intervertebral 
space with sclerosis and new bone formation in the areas 
of destruction. In very young children there is a re- 
markable restitution to a near normal appearance 
within one year, whereas in tuberculosis similar changes 
occur at best only over a period of two or three years. 

It is important that this syndrome be differentiated 
from tuberculous spondylitis. Differentiation is based 
on serial roentgenograms and clinical findings. 

A specific etiological agent could not be demon- 
strated in the 4 cases reported. Trauma and low-grade 
infection appear to be causative factors in part. 

In 2 of the author's cases, symptoms were referable 
chiefly to the hip. This “hip joint syndrome” due to 
disease of the lumbar spine (see Guri: J. Bone & Joint 
Surg. 28: 29, 1946) should be considered whenever 
symptoms referable to the hip joint are present and no 
obvious lesion is found. 

Thirty-six roentgenograms. DANiEL WILNER, M.D, 

Atlantic City, N. J. 


Air Myelography in Prolapse of the Vertebral Disk. 
J. Biicker. Fortschr. a. d. Geb. d. Roéntgenstrahlen 
72: 493-497, February 1950. (In German) 

The author examined 60 patients with a clinical 
diagnosis of prolapsed disk by injecting air into the 


spinal canal, instead of jodipin or perabrodil. In 6 
cases there was unquestionable evidence of prolapse, 
and in 5 the diagnosis was operatively confirmed. 

For the examination the patient is placed in a 30- 
degree Trendelenburg position, and 5) to 60 c.c. of 
spinal fluid are withdrawn and replaced by air. The 5 
cases which came to operation are briefly reported, and 
lateral views of the lumbar spine are reproduced, 
demonstrating the appearance of the air in the spinal 
canal and the characteristic thickening of the soft tis- 
sues in the region of the posterior prolapse, causing a 
narrowing of the lumen of the air sac in this area. 

As long as we do not have a contrast medium that is 
without danger to the patient, the author recommends 
air injection, though this is useful only in the more ad- 
vanced cases. Its diagnostic value is less in heavy 
patients because of the slight contrast between the in 
jected air and the surrounding tissues. 

Five roentgenograms. 

EuGENE F. LutrerBeck, M.D. 
Chicago, Ill. 


Leukemia of the Spine in Childhood. Hans Hilde- 
brand. Fortschr. a. d. Geb. d. Réntgenstrahlen 72: 
709-713, April 1950. (In German) 

Leukemic changes of the spine in childhood comprise 
both productive and destructive lesions. Bone de- 
struction is largely represented by wedge-shaped de- 
formity and osteoporosis of the vertebral bodies, which 
early become manifest in the roentgenogram. In pro- 
nounced cases, the vertebrae assume a_ biconcave 
shape, i.¢., the typical ‘fish vertebrae" appearance. The 
x-ray changes of the spine may precede the clinical 
manifestations by several months and so be of great im- 
portance in differential diagnosis 

Three illustrative cases are presented in detail. 

Six roentgenograms. Ernst A. Scumipt, M.D. 

Denver, Colo. 


GYNECOLOGY AND OBSTETRICS 


Cystographic Studies in Placenta Praevia. Max 
Dannenberg, Jacob S. Beilly, Marvin B. Rodney, and 
Charles Storch. Am. J. Roentgenol. 64: 53-60, July 
1950. 

Cystographic studies are of distinct value in the 
diagnosis of placenta praevia. A group study compris- 
ing 72 cases is presented, and the following roentgeno- 
graphic findings are listed for consideration in the diag 
nosis: 

1. The head is high and deviated from the midline 

2. There is more than a 1 ecm. spacing with a 
soft-tissue mass interposed between the presenting part 
and the superior border of the urinary bladder. 

3. The bladder horns are asymmetrical. This find- 
ing is especially noted in marginal implantations, An 
oblique view is employed routinely by the authors, as 
the placenta may be marginal and at times can be 
visualized only in this view. 

During the eighteen months prior to this report the 
authors had noted an additional roentgen sign, not 
heretofore described. ““The bladder appears rigid and 
fixed. The usual concavity of the superior border of 
the contrast-filled urinary bladder may be subdivided to 
show several concavities; it may show indentations, 
angulation, serrations, or even be invaginated. This is 
probably explained by the fact that the low implanta.- 
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tion of the placenta forces the thin lower uterine seg- 
ment to encroach upon the posterior and superior 
aspect of the wall of the bladder, with the resultant 
extrinsic pressure defect.”’ 

The bladder roentgen sign has extended the useful- 
ness of cystography in clinically suspected cases of 
placenta praevia with vertex and other presentations. 

Fifteen roentgenograms; 1 table. 

DANIEL WILNER, M.D. 
Atlantic City, N. J. 


THE GENITO-URINARY SYSTEM 


Unusual Problems in Urologic Radiology. Walter L. 
Stilson and Paul H. Deeb. Urol. & Cutan. Rev. 54: 
325-330, June 1950. 

Radiologic study of the urinary tract begins with care- 
ful preparation of the patient with castor oil, restriction 
of fluid intake, and cleansing enemas. Pitressin may be 
administered to remove residual gas shadows. The 
author enumerates various aids to diagnosis. Pressure 
over the bladder or the Trendelenburg position may be 
useful in intravenous urography. Careful inspection of 
films during the examination and individual variation in 
timing of additional films may add much important in- 
formation. The use of larger quantities of dye and small 
cone -localization over the kidneys is helpful in very 
obese patients. Oblique and lateral views with the 
catheter in the ureter help localize shadows close to or 
in the ureter. Films during respiration determine mo- 
bility of kidneys fixed by perinephritis. Air insuffla- 
tion in Gerota’s space aids in the diagnosis of extrarenal 
masses. Attention to the bony structures and bowel 
should not be overlooked. 

Among the problems encountered is the presence of a 
large renal mass. This does not always mean carcinoma 
but may indicate a cyst or inflammatory process such as 
abscess. Urinary tract bleeding may be associated with 
pyelographic signs of tumor, as in the case of a patient 
who had been receiving dicumarol but, ten months after 
the original examination, was shown to have a normal 
kidney. The importance of repeated examinations is 
illustrated, also, by a case of aberrant vessel on the right 
and pain on the left. Following surgical correction of 
the condition on the right side, bleeding developed and 
restudy showed adenocarcinoma of the left kidney. 

Ureteral displacement and obstruction may be pro- 
duced by extra-urinary causes such as retroperitoneal 
tumor, especially lymphosarcoma. Ureteral obstruc- 
tion and dilatation are a common finding with carcinoma 
of the cervix. These changes, frequently attributed to 
radiotherapy, are in general actually due to the tumcr 
itself. 

Faceted stones in a dilated redundant hydroureter 
low in the abdomen may be mistaken for gallstones. 
Ureteral stones may be non-opaque and if low in the 
ureter may lie in a transverse rather than a vertical 
position. Some ureteral stones are round and difficult 
to differentiate from phleboliths. 

Tuberculosis of the -idney frequently involves the 
ureter, which shows a continuation of the irregularities 
seen in the renal pelvis. In other infections, the ureter 
may be dilated but is seldom irregular in outline. A 
notable exception is the bizarre appearance in ureteritis 
cystica. Tumors of the ureter are usually secondary 
to papillary carcinoma of the pelvis, though primary 
ureteral carcinoma has been reported and one such case 
is illustrated here. 


Cystography may reveal unusual conditions, particu- 
larly if oblique and lateral views are made, as in one 
case cited, in which part of the dome of the bladder pro- 
jected into a scrotal hernial sac. In vesicocolonic fis- 
tulae, barium studies of the colon may outline the fisty. 
lous tract more readily than cystograms. 

The closest co-operation between urologist, radiolo- 
gist, and clinician is urged if full utilization of the tre- 
mendous contributions of radiology to urologic prob- 
lems is to be attained. 

Twenty-seven roentgenograms. 

BERNARD S. KALAyjsIAN, M.D. 
Detroit, Mich. 


Influence of the Blood Pressure in Urographic Ex- 
amination. Preliminary Report. Ingmar Wickbom. 
Acta radiol. 34: 1-5, July-August 1950. 

The author believes that the blood pressure of 
patients undergoing intravenous urography should be 
taken before and after the injection of the dye. If there 
is a fall to about 70 mm. Hg, urinary function ceases and 
poor filling of the intrarenal structure results. 

Two cases are reported. In each, 20 c.c. of 35 per 
cent umbradil was used and compression was exerted 
over the lower abdomen. The first patient was origi- 
nally hypertensive, 210/115mm. Hg. No visualization 
was obtained twenty-eight minutes after injection, and 
the systolic pressure was found to have fallen to 70 
mm. After intravenous administration of 1.0 cc. 
ephedrine the blood pressure rose to 150 mm. and two 
minutes later the renal pelves were well filled with the 
contrast medium. The second case was similar except 
that the patient was not hypertensive. The blood pres- 
sure fell to 55 mm. Hg and signs of mild shock ensued. 
There was prompt response to ephedrine (1.0 c.c.); 
the pressure rose to 95 mm. and good filling was demon- 
strated five minutes later. 

The failure of secretion with a fall in blood pressure is 
on a physiologic basis. The author suggests the effects 
of compression of the aorta with reflex sympathetic 
action as the etiologic factor. 

Five roentgenograms. Joun S. Scott, M.D. 

Indiana University 


Diagnosis of Hydatid Cyst of the Kidney. E. R. 
Reay and G. L. Rolleston. J. Urol. 64: 26-52, July 
1950. 

Renal hydatid cysts are uncommon, comprising about 
2 per cent of all cases of hydatid disease. The cyst is 
usually single and the only one in the body. 

The changes occurring in the cyst during its develop- 
ment are described, and the importance of their recog- 
nition in the diagnosis is pointed out. Rarely does a 
renal hydatid cyst come to notice without a palpable 
tumor. This is smooth, rounded, and mobile, with a 
peculiar resilience. It must be differentiated from (1) 
polycystic disease and simple serous cyst, (2) malignant 
disease of the kidney, (3) hydronephrosis and pyoneph- 
rosis, (4) hydatid cyst of the liver, (5) tuberculous 
disease of kidney, (6) renal carbuncle, (7) renal stone, 
(8) acute abdominal conditions, (9) tumors of the 
spleen, and (10) tumors of the mesentery. Cases are 
reported illustrating the difficulties involved. Cystos- 
copy and retrograde pyelography are the final diagnos- 
tic procedures. 

Multiple illustrations are included demonstrating 
irregularity of the renal outline, occasional “spider leg” 
pyelographic distortion, and examples of the typica 
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“wine glass” sign or crescent sign. The latter is present 
with pseudo-closed and open cysts. In the former the 
adventitia in the region of a calyx has been absorbed, 
together with the calyceal epithelium, so that the calyx 
communicates with a potential space between the 
laminated cyst membrane and the remaining adventitia. 
In the open type there is permanent or intermittent 
communication with the calyceal system. 

Confirmatory laboratory findings include (1) eosino- 
philia, (2) a positive complement-fixation test, and (3 Ja 
positive Casoni test, dependent upon the local reaction 
to hydatid fluid in a sensitized patient. 

Thirty-six illustrations, including 28 roentgenograms. 

Rosert F. Corkie, M.D. 
University of Pennsylvania 


A Case of Pyelo-Ureteritis Cystica, Diagnosed by 
Pyelography. J. R. von Ronnen and H. Dormaar. 
Acta radiol. 34: 96-101, July-August 1950. 

Most reports of pyelo-ureteritis cystica are ac- 
companied either by drawings of macroscopic prepara- 
tions or photomicrographs showing the histologic 
changes, but no roentgenograms. The present report 
deals with a case diagnosed roentgenologically and 6 
roentgenograms are reproduced. 

The cystic changes in the renal pelvis, ureter, or 
bladder are thought to occur as the result of chronic in- 
fection. The cysts may be microscopic or macro- 
scopic, above or below the mucous membrane. It is the 
macroscopic cysts which protrude above the mucosa 
that produce the changes demonstrable on the roent- 
genogram. 

The authors’ patient was a man of 35, complaining of 
slight pain in the left side and occasional reddish urine. 
There was tenderness to percussion and pressure in the 
left flank. Plain films showed nothing of significance, 
but intravenous pyelography revealed certain abnor- 
malities on the left: (1) the renal pelvis was smaller 
than on the right side; (2) the outline of the pelvis and 
ureteropelvic junction showed small round and oval 
filling defects; (3) a mucosal pattern not unlike that of 
the gastric rugae was demonstrable. The findings on 
intravenous pyelography were confirmed by retrograde 
study. In the course of the latter procedure, after the 
pelvis was almost completely emptied of dye, oxygen 
was injected for double contrast, and a striking picture 
was obtained, showing the entire renal pelvis and first 
part of the ureter strewn with small round translucent 
spots surrounded by dilute contrast medium. 

The literature mentions, in addition to the filling de- 
fects, (1) dilatation of the ends of the major calyces, with 
narrowing of the arms of the calyx below, and (2) cystic 
dilatation of the uretero-pelvic junction (Hinman, John- 
son, and McCorkle: J. Urol. 35: 174, 1936), but these 
features were not present in the case reported here. 

W. Lirtte, M.D. 
Indiana University 


Calcification of the Vasa Deferentia. Poul E. Ander- 
sen. Acta radiol. 34: 89-95, July-August 1950. 

A case report is given of bilateral calcification of the 
entire vas deferens, the third in the literature. Twenty- 
five cases of segmental calcification have been re- 
ported, but the author does not believe this represents 
the true incidence. Four of the reported cases appear to 
be the result of chronic inflammatory processes and the 
remaining 21 presumably developed on the basis of de- 


generative processes. Of 9 cases reported by Marks and 
Ham (Am. J. Roentgenol. 47: 859, 1942) 6 were in 
diabetics. No symptoms are present unless a stone in 
the duct produces spermatic colic and blood in the 
urine. 

Calcification of the intrapelvic or inguinal portion of 
the vas deferens is manifested by double parallel lines of 
calcific density crossing the obturator foramen obliquely 
downward and medially. 

The author’s patient was an elderly man suffering 
from diabetes and arterioselerosis. The extensive cal- 
cification was in the form of horns on either side of the 
midline of the pelvis pointing laterally upward and con- 
tinuing in parallel lines taking a semicircular course 
laterally downward and medially across the obturator 
foramens and into the scrotum. 

Two roentgenograms. 

Davin C. Gastineau, M.D. 
Indiana University 


THE BLOOD VESSELS 
(See also The Head and Neck and The Chest) 


Selective Phlebography of Deep and Communicating 
Venous Pathways of the Varicose Lower Extremity. J. 
Colin and A. Gersten. J. belge de radiol. 33: 193-209, 
1950. (In French) 

The venous distribution of the lower extremity may 
be systematized in three segments: the network of the 
foot, the leg, and the thigh. In the foot the superficial 
veins open directly into the deep veins. In the leg the 
deep network consists of anterior and postericr pero- 
neals, anterior and postericr tibials (frequently dupli- 
cated), and the tibioperoneal trunk. The superficial 
network contains the internal and external saphenous 
veins. At the upper end of the leg the external saph- 
enous vein divides into two branches. The larger 
opens into the popliteal, and the other opens into the 
deep femoral vein. According to Rouviére, a superficial 
anastomosis connects the superior extremity of the ex- 
ternal saphenous to the internal saphenous in a great 
number of cases. 

In the thigh the deep plexus is a tributary of the 
femoral vein, which also may be duplicated; the super- 
ficial system is represented by the internal saphenous 
with its opening into the femoral, at the level of the 
fossa ovale. This presents numerous tributaries: a 
superficial group, the superior circumflex iliac, external 
pudendal and epigastric, and an inferior group, the 
lateral and medial superficial femoral veins. 

In the leg and thigh the superficial and deep veins are 
connected by communicating veins. 

For phlebography the patient’s leg is placed in a de- 
pendent position. Tourniquets are applied just 
above the ankle and knee. A cannula is inserted into 
the internal saphenous vein just before the medial 
malleolus directed toward the great toe. Thirty cubic 
centimeters of 50 per cent umbradil is injected in fifteen 
to thirty seconds. The following films are then taken: 
an anteroposterior of the leg 15 seconds after completion 
of injection; lateral of leg at thirty seconds; antero- 
posterior of thigh at one minute; lateral of thigh at one 
and a half minutes after injection. It has been found 
that a delay of one minute in taking any of the roent- 
genograms scarcely affects the resulting study. 

This method is not only of morphologic but also of 
physiopathologic value. In the normal subject, the 
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deep veins are well visualized; the tourniquets prevent 
filling of the superficial valves. If the valves are incom- 
petent, the opaque medium passes through the com- 
municating veins to outline the superficial veins. Vari- 
cosities are also well visualized. The valves are also 
demonstrable, and normal or abnormal position is 
noted. The muscles of the extremity must be relaxed, 
or communication may be noted in the absence of 
actual pathologic change. 

[A similar method has been reported by Felder: 
Radiology 54: 516, April 1950.—C. N.] 

Fourteen roentgenograms; 5 drawings; 2 photo- 
graphs. CHARLES Nice, M. D. 

University of Minnesota 


X-Ray Demonstration of Traumatic Aneurysms. }. 
Angerer and A. Ravelli. Fortschr. a. d. Geb. d. Rént- 
genstrahlen 72: 718-722, April 1950. (In German) 

For demonstration of a traumatic aneurysm, direct 
injection of the radiopaque medium into the aneurysm 
supplemented by segmental vascular blockage, is 
recommended as the method of choice. Perabrodil or 
uroselectan B is used; thorotrast appears to be contra- 
indicated. Not only does the procedure demonstrate 
the location and size of the aneurysm, but it frequently 
furnishes valuable information as to the aneurysmal and 
collateral circulation. 

Five roentgenograms. Ernst A. Scumipt, M.D, 

Denver, Colo. 


RADIOTHERAPY 


Radium Therapy of Primary Carcinoma and Other 
Malignant Lesions of the Vagina. Robert E. Fricke, 
Harry H. Bowing, and David G. Decker. Am. J. 
Roentgenol. 64: 86-93, July 1950. 

A total of 50 cases of primary malignant lesions of the 
vagina have been observed at the Mayo Clinic from 
1930 through 1948. The diagnosis of primary vaginal 
carcinoma is said, by many authors, to be simple. This 
may be true, but differentiation from secondary in- 
volvement of the vagina by a malignant lesion arising 
elsewhere is often most difficult. 

The dosage and technic of treatment of cancer of the 
vaginal wall are difficult to describe because the varia- 
tions in the lateral extent and depth of the lesions and 
their variable location in the vaginal cavity make each 
case a separate study. Probably the entire growth 
should receive 4,000 to 6,000 gamma roentgens over a 
period of one to two weeks. Infiltrating lesions may be 
covered with plaques of radium tubes for a dose of 60 to 
90 mg. hr. per square centimeter of tissue. If the 
lesion is medullary, protruding into the vaginal cavity, 
further dosage is usually supplied with radium needles 
or seeds, in addition to the surface treatment, to yield 
sufficient gamma roentgens to the depth of the growth. 
In addition, if the lesion of the vaginal wall is near the 
cervix, radium tubes are inserted into the cervical canal 
for substantial dosages. This seems desirable because 
these rapidly growing, high-grade lesions tend to spread 
over the cervix and into the cervical canal. 

The applicator for direct contact with the lesion con- 
sists of two or three 1.0 mm. platinum-walled tubes con- 
taining 5) mg. of radium sulfate (element), encased 
with 2.0 mm. of Para rubber, strapped together side to 
side. The vaginal fornices are irradiated with an 
applicator consisting of a standard 50)-mg. platinum 
tube encased in 1.0 em. of Para rubber or bakelite, the 
whole covered with a rubber finger cot. The cervical 
applicator consists of the standard 50mg. platinum tube, 
which either is used in the cervical canal or may be 
implanted directly into a necrotic tumor mass. The 
intrauterine tandem, if used, is usually made of two 
standard platinum tubes end to end, enclosed in a | 
mm. brass sound. Radon seeds of 1.0 millicurie each 
may also be implanted in the tumor. 

Supplemental roentgen therapy is started a few days 
after completion of the radium therapy. Usually the 
pelvic area is divided into two anterior and two pos- 
terior ports, 16 X l6cem. The factors used are 200 kv., 
20 ma., Hem. distance, 20 minutes, with a filtration of 


approximately 0.75 mm. of copper and 1.0 mm, of 
aluminum; 500 r in air are delivered to each field. In 
some cases divided dosage may be used. If the lesion is 
extensive, a second course of roentgen therapy is given 
three months after the first. 

There has been a gradual improvement of the survival 
rate of patients with primary malignant lesions of the 
vagina seen at the Mayo Clinic. This has coincided 
with the improvement in radium therapy technic and 
with an increased experience with this type of lesion. 
However, there is no doubt that this is a highly malig- 
nant lesion and one most difficult to treat. Perhaps 
the most important fact is that many patients with far- 
advanced lesions received very adequate palliation 
from radium and roentgen treatment. Thus they 
could live without too much discomfort, although cure 
was impossible. 

The value of a periodic pelvic examination for women 
in and past the menopausal age group must be stressed. 
The early recognition of vaginal cancer would un- 
doubtedly lead to a much higher salvage. Finally, 
even innocent appearing vaginal lesions should be sub- 
jected to microscopic examination. 

Eight tables. DANIEL WILNER, M.D. 

Atlantic City, N. J. 


Treatment of Hodgkin’s Disease with Roentgen 
Irradiation and Nitrogen Mustards. Frank H. Bethell, 
Gould A. Andrews, Rosalie B. Neligh, and Muriel 
C. Meyers. Am. J. Roentgenol. 64: 61-73, July 1950. 

A series of 173 cases of Hodgkin's disease has been 
studied with reference to therapy and the factors 
influencing the length of survival. Roentgen therapy 
was employed in 138 cases. More recently nitrogen 
mustard compounds have also been used. Of 119 
patients receiving roentgen irradiation for whom ade- 
quate information was available up to death or for a 
five-year period, 19.3 per cent were alive five years 
after the diagnosis was made. About 5 per cent sur- 
vived ten years. Thirty patients were treated by 
nitrogen mustards. Of 16 with advanced generalized 
lesions, 9 showed satisfactory control for at least six 
months but in 6 of these irradiation therapy was also 
given. In 6 cases of acute, rapidly progressive disease, 
there was transient dramatic relief of symptoms but 
little or no apparent effect on the duration, Three 
illustrative cases are reported and the following thera- 
peutic conclusions are drawn: 
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Complete eradication of the disease when it is ap- 
parently well localized and accessible may reasonably be 
hoped for, but is rarely accomplished. Surgical exci- 
sion of a single group of nodes, although it may fail to 
eliminate all Hodgkin’s tissue, is often followed by a 
better effect from irradiation than would otherwise 
have been expected. In any event, surgery alone 
should never be considered an adequate form of therapy, 
and should always be followed by irradiation. 

Roentgen irradiation is the most satisfactory form of 
therapy in localized and early cases of Hodgkin's dis- 
ease. It should be given energetically to all regions of 
the body in which there is evidence of involvement and 
should be repeated wherever there is evidence of local 
recurrence. 

In the more advanced cases combined roentgen irra- 
diation and nitrogen mustards may give better results 
than either alone. Lymph node enlargements are 
usually best treated with roentgen irradiation. Sys- 
temic manifestations, such as profound fatigue, ano- 
rexia, fever and pruritus, may be advantageously con- 
trolled with nitrogen mustards, but consideration should 
also be given, in such cases, to retroperitoneal irradia- 
tion. 

Osseous involvement is usually best treated with 
roentgen irradiation. Pleural effusion is an indication 
for irradiation to anterior and posterior mediastinal 
areas. Diffuse central nervous system involvement 
may be temporarily benefited by nitrogen mustard 
therapy. 

Nitrogen mustard is of especial value in the treatment 
of advanced cases of Hodgkin’s disease, those with 
extensive visceral involvement, and those in which 
post-irradiation tissue damage is present or anticipated. 

The use of alternate courses of roentgen irradiation 
and nitrogen mustard therapy has distinct promise in 
the management of Hodgkin’s disease. 

Because of its depressing effect on normal bone mar- 
row, nitrogen mustard should always be given with 
caution and realization of its potential danger. Never- 
theless, the contraindications to its use are few. 

Of the more common physical signs, enlargement of 
the spleen in the early course of the disease is considered 
of most unfavorable prognostic significance. A leuko- 
cyte count below 6,000 per cu. mm. is usually indicative 
of a poor prognosis, although patients with counts above 
10,000 per cu. mm. also tend to succumb to their disease 
earlier than those with normal leukocyte levels. 

Twelve roentgenograms; seven tables; two graphs. 

DANIEL WILNER, M.D. 
Atlantic City, N. J. 


Hodgkin’s Disease and Pregnancy. Report of Four 
Cases. U. V. Portmann and B. E. Mulvey. Cleve- 
land Clin. Quart. 17: 149-153, July 1950. 

Four cases of Hodgkin's disease associated with preg- 
naney seen at the Cleveland Clinic between 1930 and 
1949 are reported. With such an unpredictable condi- 
tion as Hodgkin’s disease, it is difficult to draw con- 
clusions as to the effect of pregnancy, but these cases, 
while they present no constant pattern, nevertheless 
call attention to the fact that pregnancy may result in 
exacerbation of this disease. 

One patient had had Hodgkin's disease for seven 
years with no exacerbations. She then became preg- 
nant, her condition grew progressively worse, in spite of 
roentgen therapy, and death ensued in about two years 
Autopsy showed Hodgkin's sarcoma, though the origi- 


nal diagnosis had been Hodgkin's granuloma. The 
second patient died undelivered of a six-month fetus, 
having had symptoms of the disease for a year but no 
irradiation. In the third case manifestations of the 
disease appeared shortly after delivery of the patient's 
first child and there was probable exacerbation during a 
second pregnancy in the third year of the course 
Roentgen therapy controlled the severe pruritus and the 
patient was still alive at five years but in very poor 
condition. In the last case symptoms dated back two 
years, having appeared during pregnancy. The patient 
was alive at the time of the report, but with mediastinal 
and cervical nodes for which irradiation had been ad- 
vised. Zac F. Enpress, M.D. 
Pontiac, Mich. 


Roentgen Therapy of Cavernous Hemangiomas. 
Report of a Case Complicated by Secondary Infection. 
John H. Juhl and Ernst A. Pohle. Wisconsin M. J. 
49: 585-588, July 1950. 

In the State of Wisconsin General Hospital, most 
hemangiomas are treated with radium, but there are 
certain large lesions which lend themselves to roentgen 
therapy because of their size and location. It is pos- 
sible in these cases to get more even distribution of 
roentgen rays than of beta and gamma rays of radium, 
thus avoiding the irregularity and blotchiness which 
may follow uneven therapy when radium is used on 
large areas. It also eliminates the possibility of over- 
lapping in some cases. 

The depth of the tumor is the determining factor in 
selecting the quality of radiation used. For relatively 
superficial hemangiomas the authors use 130 kv., with 
0.25 mm. of copper plus 1.0mm. ofaluminum. A dose of 
150 to 200 r in air is administered at intervals of two 
weeks for a period of three to five treatments. For 
large deep cavernous nevi, treatment is given at 175kv., 
with a filter of 0.5 mm. of copper plus 1.0 mm. of 
aluminum. 

In the case reported, in a girl aged four months, a 
large cavernous hemangioma almost completely sur- 
rounded the lower forearm and wrist, extending from 
the level of the first metacarpophalangeal joint upward 
to involve the lower third of the forearm on its lateral, 
dorsal, and ventral aspects. 

A series of four treatments, 200 r in air each, was 
given, with intervals of two weeks. An anterolateral 
and a posterolateral portal were used. Radiation was 
generated at 130 kv., filtered with 0.25 mm. of copper 
plus 1.0 mm, of aluminum. Approximately two weeks 
following the completion of the treatment the child fell 
and injured the arm at the site of the lesion. An infec 
tion followed with ulceration of the major portion of the 
area involved by the hemangioma. As the ulceration 
healed under treatment, regression of the hemangioma 
took place. Nine months later it had disappeared 

The authors believe that the secondary infection 
which occurred in this case contributed to the final good 
result. They have observed this in a sufticiently large 
number of patients to become convinced that secondary 
infection may hasten the disappearance of the lesion 
They also feel that hemangiomas secondarily infected at 
the time treatment is started require smaller doses than 
non-infected lesions. They state that in twenty years 
not a single instance of growth retardation was encoun 
tered with the technic outlined here 

Right photographs Avcrrep O. M.D 

Louisville, Ky 


918 ABSTRACTS OF CURRENT LITERATURE June 1951 


Treatment of Simple Epithelial Cysts with Secondary 
Photo-Electron Radiation. Preliminary Report. Lionel 
Cohen and Samuel A. Kimmel. Brit. M. J. 2: 87-88, 
July 8, 1950. 

Conventional roentgen therapy was found to be com- 
pletely ineffective in the treatment of cystic swellings in 
the neck which had originated as ranulas in the floor of 
the mouth and had extended into the neck. Because 
surgical removal and injection of sclerosing agents were 
also unsatisfactory forms of treatment, the authors were 
prompted to attempt an alternative form of radiation 
therapy. This consists of aspiration of the contents of 
the cyst, and the introduction of 2 c.c. of 10 per cent 
aqueous suspension of bismuth oxychloride (‘‘bisoxyl’’). 
Intermediate-voltage radiation is then delivered to the 
tissue, 300 r (air) at a single sitting. 

The high photo-electric emission from the irradiated 
heavy metal produces intense local ionization limited 
to a distance of a few microns in tissue, so that only the 
epithelial lining of the cyst is affected. The response to 
this procedure has been uniformly good, and within 
three weeks all that remains of the cyst is a small fibrous 
nodule. Hospitalization is necessary only during the 
first week. Four selected cases are presented. 

Two illustrations. GABRIEL WHITEMAN, M.D. 

University of Louisville 


Beta Ray Uses in Ophthalmology. Albert D. Ruede- 
mann. Wisconsin M. J. 49: 581-584, July 1950. 
The author reports various experiences in the use of 


contact x-rays, radium-D, and radon screened by a 
glass tube to give 97 per cent beta rays and 3 per cent 
gamma radiation. Heavy dense lesions of the lid are 
best treated by a contact x-ray therapy and gamma 
rays. Radon is the treatment of choice in cornea] 
lesions, particularly in children, as the treatment time js 
shorter. 

Objectionable epithelial overgrowths along the lid 
margin can be treated with contact roentgen irradia- 
tion, gamma rays, radon, or radium-D. The type of 
lesion that responds rapidly to radium is a superficial 
corneal overgrowth that has capillaries with superficial 
vessels going into the cornea. 

The polypoid degeneration of the lid in vernal catarrh 
has been successfully treated with the gamma rays or 
contact x-rays. It is important to treat the small 
isolated polyps on the undersurface of the lid as they 
cause discomfort and possible corneal scarring. 

Corneal nebulae produce loss of vision out of all pro- 
portion to their density. These are easily treated by 
radium, and improvement in the vision nearly always 
occurs. 

Vascularities of the cornea and other marginal over- 
growths such as pterygia have also been successfully 
treated. 

The author mentions many other lesions which have 
been treated with various types of radiation, but makes 
little mention of dosage, number of treatments, or inter- 
vals between treatments. ALFRED O. MILLER, M.D. 

Louisville, Ky. 


RADIOISOTOPES 


Role of Radioisotopes in Blood Dyscrasias and Neo- 
plastic Diseases. Howard B. Hunt. Texas State J. 
Med. 46: 496-503, July 1950. 

The author’s experience with radioisotopes has been 
limited primarily to radiosiodine and radiophosphorus, 
which he has found applicable in about 2 to 4 per cent of 
patients seen in consultation with regard to radiation 
therapy. A radioisotope service can be set up for as 
little as $1,000 or as much as $50,000. A committee, 
preferably including a radiotherapist, internist, hema- 
tologist, and physicist, should be organized under the 
sponsorship of a local medical institution and the pro- 
gram must be approved by the Atomic Energy Com- 
mission before the isotopes can be obtained. 

In diagnosis, radiophosphcrus has been used for the 
differentiation of benign and malignant breast tumors, 
but the limitations of the method are too great for it to 
replace biopsy. Radiophosphorus has also been used 
to detect brain tumors but with unsatisfactory results 
in deep-seated and cystic lesions. More promising 
work on brain tumors is being done with radioiodine 
incorporated in diiodofluorescein. This gives a pene- 
trating gamma ray and also a fluorescence under ultra- 
violet light. Radioiodine is better known for its use in 
the diagnosis of metastases of functioning thyroid can- 
cer and in evaluating the state of thyroid function. 

Therapeutically radiophosphorus is used for total 
body irradiation in polycythemia vera, chronic leu- 
kemia, and rarely in other disseminated neoplastic dis- 
eases. In the treatment of leukemia it serves best as 
an adjunct to roentgen therapy. 

In the treatment of thyroid cancer radioiodine is of 
limited value. It is advantageous only in a small 
selected group of thyroid neoplasms, namely, those by 


which it is significantly concentrated and which are 
complicated by non-resectable extension or metastases. 
Radioiodine is an adjunct in the treatment of certain 
metastatic functioning carcinomas cf the thyroid, but 
does not replace conventional irradiation by roentgen 
rays and radium. 

Radiostrontium is an effective source of beta rays 
and has been used fer surface applicators. Its use, 
however, is attended by serious hazards. Grenz rays 
are equally advantageous and less dangerous. 

Radiosodium, like radiophosphcrus, has been used for 
total body irradiation but is far more hazardous to the 
therapy staff than roentgen irradiation and is attended 
by serious side-effects. It is primarily useful as a re- 
search tool. 

Radiocobalt holds promise as a substitute for radium, 
emitting gamma rays of 1.1 and 1.3 megavolts and a 
readily absorbed beta ray of 0.31 megavolt. It pro- 
vides little or no real advantage in intracavitary or 
interstitial irradiation to radiologists already equipped 
with proper radium applicators. Teleradiation by 
radiocobalt provides such advantages in deep therapy 
as are inherent in 1,300,000-volt radiation. 

Finally radiogold has been used to infiltrate malignant 
tumors and the surrounding tissues, but it is hazardous 
to the operator and its distribution is spotty and 
unverifiable. 

In research many isotopes are being used to study 
intricate chemical processes in metabolism and un- 
doubtedly will eventually bring about important dis- 
coveries. 

Four tables. Zac F. Enpress, M.D. 

Pontiac, Mich. 
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Radio-iridium Teletherapy. H. F. Freundlich, J. L. 
Haybittle, and R. S. Quick. Acta radiol. 34: 115-134, 
July-August 1950. 

The authors have investigated Ir'? as a gamma-ray 
source for a teletherapeutic unit. One of the require- 
ments for a radioisotope to be used in such a unit is a 
half-life long enough to insure a continuous service 
without undue complications. This requirement is 
met by having two identical iridium sources per unit, 
one in use while the other is being reactivated in the 
pile. In one month an Ir"? source decays about 25 per 
cent, but allowance can be made for this loss in cal- 
culating the treatment time. 

The radioactive iridium is made up in four rings of 0.1 
mm. thickness, mounted on aluminum bases. These 
rings are enclosed in an aluminum cylinder, the front 
face of which is 1.0 mm. thick. The weight of the 
therapy unit is 50 lb, and it permits an output of about 
11 r per minute at 8cm. F.S.D. The lead protection is 
sufficient to make pneumatic control unnecessary. 

Measurements were made of protection, absorption, 
and dose distribution, and these matters are discussed in 
some detail. Photographs of the unit and of the iridium 
rings are included, as well as graphs, isodose charts, and 
tables. W. L. Bripces, M.D. 

Indiana University 


Metabolism of Radioactive Dibromoestrone in Man. 
Gray H. Twombly and Erwin F. Schoenewaldt. Can- 
cer 3: 601-607, July 1950. 

The clinical observations reported here supplement 
earlier experimental findings (Am. J. Obst. & Gynec. 
56: 260, 1948. Abst. in Radiology 53: 155, 1949) which 
showed (1) that in rabbits, dogs, and monkeys there was 
no selective absorption of dibromestrone by the uterus, 
and (2) that a large proportion of the steroid was ex- 
creted promptly in the bile 

Dibromestrone labeled with Br*? was injected into 11 
patients. From 8 of these patients bile was collected 
at intervals from drainage tubes inserted in the common 
bile duct following operation for chronic cholangitis or 
common duct stones. In the 3 remaining patients, 
operations (radical mastectomy, hysterectomy) were 
performed twelve hours after administration of the 
steroid. It was found that the biliary system was the 
principal route of excretion of the steroid, 39 per cent 
of the radioactivity being found in the bile as compared 
to 18 per cent in the urine. There was no evidence of 
selective localization of dibromestrone in the breast or 
uterus. 

Two tables and 2 graphs are included. 

J. G. Lorman, M.D. 
Indiana University 


RADIATION EFFECTS 


Roentgenotherapeutic Changes in the Small Intes- 
tine. Surgical Aspects. Horace M. Wiley and Everett 
D. Sugarbaker. Cancer 3: 629-640, July 1950. 

Severe damage to the small intestine was encountered 
in 9 of 600 patients treated by roentgen therapy for 
carcinoma of the uterus. The average time elapsing 
between radiation treatment and the development of 
incapacitating symptoms was twenty-six and a half 
months. All but two cases reached a stage of partial or 
complete intestinal obstruction. Factitial reaction of 
the small bowel seemed to occur only in small thin 
women as a result of more effective depth doses of radia- 
tion on the lower small bowel. (‘‘Factitial,’’ as used 
here, implies that the reaction was unintentionally pro- 
duced but was unavoidable. See editorial by Leucutia: 
Am. J. Roentgenol. 53: 180, 1945.) These patients 
presented themselves for treatment from five to sixty 
months after irradiation, complaining of tarry or bloody 
stools, anorexia, episodes of abdominal cramping and 
distention, vomiting, diarrhea, marked weight loss, and 
anemia. The differentiation of this syndrome from 
recurrent or metastatic carcinoma is aided by the find- 
ing of a factitial proctitis. A small bowel roentgeno- 
graphic series or barium enema study shows a picture 
similar to regional ileitis with ileal narrowing in some 
areas and dilated loops with puddling of barium in 
others. 

The lesions involve only those segments of small in- 
testine having a sufficiently long mesentery to allow 
them to enter the pelvic zone of radiation. The rec- 
tum, sigmoid, and cecum are also frequently involved. 
The peritoneum is lusterless and thickened. Obstruc- 
tion is usually in the distal ileum. The injured bowel 
is thickened, edematous, inflexible, telangiectatic, and 
avascular. Fixation of loops in the pelvis, with 
mucosal ulceration, necrosis, perforations, and_peri- 
tonitis, is often found. There are fibrosis and scarring 
of the bowel wall, which may be marked enough to 


cause stricture. These changes produce chronic bleed- 
ing and impaired absorption, resulting in progressive 
anemia and malnutrition. 

Seven patients required surgical intervention, chiefly 
for obstruction. The authors advise preoperative 
transfusion and Miller-Abbott tube decompression, 
followed by a simple side-tracking anastomosis between 
healthy loops of intestine. The Mickulicz double- 
barrel ileocolostomy is the procedure most frequently 
used and offers the advantages of extraperitoneal 
anastomosis, putting the large bowel at rest, and 
immediate decompression. Resection of the damaged 
bowel is usually contraindicated because of the poor 
condition of the patient. Six of the authors’ 9 patients 
died, and the 4 upon whom autopsies were done showed 
no residual carcinoma. Two were still living seven 
months and five years, respectively, following surgery. 
[These figures are as given in the text and seem to be in 
accord with the case histories. In an accompanying 
table the survival periods are given as three years and 
five years, respectively, and in the authors’ summary 
as seven months and six years—Ep.] One is still being 
treated medically. 

This report is recommended to all radiotherapists 

Three illustrations, including 1 roentgenogram; 1 
table. J. A. Campse.t, M.D. 

Indiana University 


Modification of Resistance to Ionizing Radiation by 
Humoral Agents. J. B. Graham and R. M. Graham. 
Cancer 3: 709-717, July 1950. 

A number of agents which have been demonstrated 
experimentally to augment or retard the radiosensitivity 
of tumor and normal tissues are reviewed. The effects 
of several humoral agents injected into Swiss mice with 
subsequent total body irradiation (400 1) were studied 
by these authors. Proper controls were used and unre- 
lated factors were kept constant. The radioresistance 
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of the experimental rodents depended upon the type 
and dose of the agent given, and the time of administra- 
tion in reference to the time of irradiation. 

The results indicated that horse serum (foreign pro- 
tein) administered before irradiation protected both 
males and females, but had little effect when given in 
the post-irradiation phase. Estradiol benzoate pro- 
duced similar effects, rendering both male and female 
more resistant when given before irradiation. Estrone 
administered before irradiation protected females, but 
stilbestrol was without effect in females. In males, 
stilbestro] increased the mortality rates when given 
prior to irradiation but appeared to offer some protec- 
tion when given post-irradiation. Testosterone had a 
deleterious influence when administered following irra- 
diation in females. Adrenal cortical extract protected 
both males and females when given in small doses before 
irradiation but was harmful in females when given after- 
ward 

The irregular pattern produced by the gonadal hor- 
mones indicates that radiosensitivity is not a primary 
gonadal activity. However, the investigators produced 
1(4) per cent mortality by irradiation of ovariectomized 
mice as opposed to a 48 per cent mortality in irradiated 
control mice, which suggests a significant role of the 
gonads in modifying the effects of ionizing radiations. 

A study of the adrenal cortex and the effects of 
adrenal cortical extract disclosed that this structure 
had little concern with the resistance to radiation, 
although its activity and size were directly responsive 
to ionizing rays. 

It was noted that vaginal smears from the irradiated 
mice showed the same cytologic changes as vaginal 
smears of women being treated for cervical carcinomas. 
Also, the cellular reactions demonstrated on oral, rectal, 
and vaginal smears from the irradiated mice paralleled 
the subsequent mortality rate. Thus a study of the 
cellular reactions of the normal tissues is an index to 
radiosensitivity and is of prognostic value. The altera- 
tions in cellular composition could be duplicated by 
injections of various non-toxic agents into the mice; 
this cellular alteration the authors label a ‘‘sensitization 
response."’ The mice showing the greatest incidence of 
sensitization response had the highest mortality when 
subsequently exposed to ionizing radiation, indicative 
of a summation effect. Neither the ovaries nor the 
adrenals were essential for the production of the sensi- 
tization response. 

The authors conclude that the radiocurability of can- 
cer is related to the common sensitivity of the normal 
and abnormal tissues, and that the response of the nor- 
mal] tissue is of prime importance prognostically. 

Three tables. J. W. Witson, M.D. 

Indiana University 


Ill Effects of the Radium Menopause. Hugh C 
McLaren. Brit. M. J. 2: 76-80, July 8, 1950. 

This is a follow-up study of 118 women between the 
ages of 33 and 58% who received 2,400 mg. hours of 
intrauterine radium for non-malignant uterine bleeding. 

The commonest symptom following irradiation was 
flushing, which occurred in severe or moderately severe 
form in 49 per cent, as compared with 17 per cent follow- 


ing a natural menopause. (With surgical castration 
the incidence is 46 per cent.) Spontancous cure of the 
flushing occurred in only 25 per cent of 71 patients fol- 
lowed for an average of two years. 

The effect of the radium on libido was studied in 143 
cases. Of 77 patients estimated to have had normal 
sex urge previously, 55, or 71 per cent experienced par- 
tial or complete loss of libido. Out of 126 cases studied 
for effect of radium on orgasm, only 65 or 51.6 per cent 
had normal orgasm prior toradium. Following radium, 
57 per cent of these patients suffered partial or com- 
plete loss of normal genital sensation. Dyspareunia 
was present in at least 10 per cent, occasionally aggra- 
vated by lack of normal vulvar secretion. 

Changes in the genital tract occurred soon after 
irradiation. Senile vaginitis, as indicated by bleeding 
mucosal spots, occurred in 16 per cent, as compared 
with none following simple hysterectomy. However, 
following normal menopause, the incidence of bleeding 
spots was 26 per cent. Atrophic changes were also 
noted in the cervix, which decreases in size, and secretes 
little or no mucus. The radium menopause will thus 
cure an unhealthy cervix, and relieve discharge from it. 

Although the treatment of non-malignant uterine 
bleeding with x-rays or radium is safe and simple as 
compared with hysterectomy, it is obvious from this 
investigation that certain undesirable results occur: 
flushing, loss of libido, and premature involution in the 
genital tract. Therefore, simple measures should be 
tried first. If irradiation is found necessary, the patient 
should be followed for at least three years and the 
symptoms treated with stilbestrol. 

Three tables. GABRIEL WHITEMAN, M.D. 

University of Louisville 


Use of Radon Ointment in the Treatment of Post- 
Irradiation Ulcers. Paul E. Repass. Rocky Moun- 
tain M. J. 47: 482-434, June 1950. 

At the University of Colorado Medical Center the 
use of radon ointment has been limited to chronic post- 
irradiation ulcers showing no sign of healing after 
several months of other therapy. 

Eight cases are reported, the number of weekly treat- 
ments per case ranging from three to twenty-five. 
Three cases involved the nose, 2 the lower lip, 1 the ear, 
1 the scalp, and 1 the pre-auricular region. The origi- 
nal radiation treatment was for basal-cell, squamous- 
cell and mixed basal- and squamous-cell carcinomas. 
In 2 cases the ulcer healed well; in 4 there was reduc- 
tion in size of the ulcerated area, but recurrent epithe- 
lioma was present in the ulcer margin, necessitating 
further x-ray treatment; and in 2 cases the ulcers 
improved under treatment but skin grafting was ad- 
vised due to presence of extensive thick scar tissue 

Some experimental work indicates that the capillary 
bed of the tissues treated is increased by the action of 
radon directly. This action is particularly important 
in the chronic indolent type of ulceration where the 
blood supply is known to be poor. Radon ointment 
will sometimes produce a mild erythema and the author’s 
observations are that these old ulcers frequently bleed 
easy as healing begins. 

One table. Harry Hauser, M.D. 

Cleveland City Hospital 
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tomy in childhood (ab), Otto-Hans Kahler and Hans von 
Braunbehrens, Feb. , 305 
~spondylarthritis (ab), Eugene L. Saenger, June, 913 
‘table unit for fluoroscopic eee of infants (ab), 
Martin M. Maliner, Jan., 155 
toxoplasmosis in a 9-year- -old girl (ab), Paul Freeman and 
Helen B. Pryor, Jan., 135 


—treatment of far advanced malignancy; 4 cases in children 
(ab), G. M, Tice, April, 627 
female children (ab), John I. Waller 
March, 473 
CHLORETHYLAMINE S (Nitrogen Mustard). See Hodgkin's 
Disease; Nitrogen Mustard 
CHLORIDES 
—rates of turnover and biologic decay of chloride and chloride 
opase a the dog determined with the long-life isotope, Cl** 
(a E. Burch, et al, Jan., 161 
CHLORINE. CRADIOACTIVE. See Radioactivity 
CHLOROMYCETIN. See Typhoid 
CHOLANGIOGRAPHY. See Bile Ducts; Biliary Tract 
CHOLECYSTITIS. See Gallbladder 
CHOLEDOCHOTOMY. See Biliary Tract 
CHONDROMA. See Tumors, chondroma 
CHONDROSARCOMA. See Sarcoma, chondrosarcoma 
See Cancer, chorionic 
CHRISTIE, AMOS, MARTIN, MARGARET, ‘WILLIAMS, 
EDWIN L., HUDSON, GRANVILLE, ‘and LANIER, 
JAMES C., Jr.: Estimation of fetal maturity by roentgen 
studies 4 develop t. Preliminary report (ab), 


CHRISTIE, * ARTHUR C., COE, FRED O., HAMPTON, 
BREY O., and WYATT, GEORGE M.: Value of tannic 
mt enema and post-evacuation roentgenograms in exam- 
ination of the colon oril, 616 
CHRISTOPHERSON, E. F. OGOCH, A. 
CHRISTOPHERSON, WILLIAM M., and MILLER, A. j.: A 
re- qoieetien of solitary pl: asma-cell myeloma of bone 
(ab), , 305 
ene R £. ‘and ELLIS, R. P.: Cystic pulmonary fibrosis in 
eneralised scleroderma. Two cases (ab), May, 760 
CIGNOLINI, M. PIETRO: Concerning the differential diagnosis 
ophageal orice (ab), May, 767 
CINEROEN: GENOGRAPHY 
—apparatus and ee of cineroentgenography in demon- 
stration of heart chambers and great vessels (ab), R 
Janker, April, 610 
~——cerebral angiography recorded cinefluorographically (ab), 
Harvey Gass, et ai, Jan., 134 
-x-ray cinematography in congenital heart disease (ab), 
Robert Janker, Jan., 139 
CIRCULATION. See Extremities, blood supply 
CIRRHOSIS 
—pleural effusion produced by abdomino-pleural c i 
tion in a patient with Laennec's cirrhosis of the liver and 
ascites (>. M. | Williams, Jr., May, 763 
CLAGETT, O. THERON. ane GOOD, C. ALLEN 
—sSee H HODGSON, CORRIN H. 
See SCHMIDT, HERBERT w. 
CLARK, A. M., and KELLY, E. M.: Differential radiosensitivity 
of haploid and diploid prepupae and pupae of Habrobracon 
fab). April, 637 
CLARK UMONT, TEMPEL, CARL W., and ALLEN, KEN- 
NETH A. Diagnosis of pulmonary lesions discov ered 
by mass survey (ab), 759 
CLARK, GORDO NG. MANN, J.A 
CLAUSEN, EDWIN ‘See WENLEY, R. BRUCE 
CLAY, HERBERT L. See BEST, MAURICE 
CLAY, RICHARD C., and BLALOCK, ALFRED: Congenital 
arteriovenous fistulas in the mandible (ab), April, 605 
CLERF, LOUIS H., SHALLOW, THOMAS A., PUTNEY, F. 
jou NSON, and FRY, KENNETH E.: Esophageal hiatal 
hernia (ab), April, 618 
COBALT, RADIOACTIVE. See Radioactivity 
COBB, STEPHEN W. See WHITELAW, M. JAMES 
COCCHI, UMBERTO: Genetic chart in marble bone disease 
with dominant polyphan heredity (ab), May, 778 
Hereditary polytopic endochondral dysostoses (ab), June, 911 
Non-filling of the gallbladder. A contribution to contrast 
study of the gallbladder after the water test and Carlsbad 
salt (ab), Jan., 147 
Thorotrast stora fe, os direct pyelography (ab), Feb., 309 
COCCIDIOIDOM SIS 
—primary and concomitant tuberculosis 
(ab), Marcel Kahn, April, 607 
COE, FRED See CHRISTIE, Cc. 
COE, WALTER S. See BEST, MAURICE M. 
COHEN, JOEL, See SAMUEL, ERIC. 
COHEN, LIONEL: Cancer of the breast. The scope of irradia- 
tion (ab), March, 479 
——and KIMMEL, SAMUEL A.: Treatment of simple epithelial, 
cysts with secondary photo-electron radiation (ab), June, 


918 
COLBY, FLETCHER H. See ROBBINS, LAURENCE L. 
COLCHICINE. See Leukemia 
COLEY, BRADLEY L., and HARROLD, CHARLES C., Jr.: 
Analysis of fifty-nine cases of osteogenic sarcoma with 
survival for five years or more (ab), March, 480 
COLIN, J., and GERSTEN, A.: Selective phlebography of deep 
—_ communicating venous pathways of the varicose 
lower extremity (ab), June, 915 
COLLINS, MARTHA D., and FISHER, HYMAN: A case of 
generalized hemangio- sarcomatosis erroneously con- 
sidered as generalized tuberculosis (ab), Jan., 13 
COLON 
See also Fistula, duodenocolic; Intestines 
-endometriosis of large bowel treated with testosterone (ab), 
Richard H. Marshak and A. |. Friedman, Feb., 
Hirschsprung's disease and idiopathic megacolon (ab), 
Denis H. Thompson and Josse Kaye, Jan., 146 


4 
} 


928 INDEX 1981 


COLON —cont. 
tumors 
—polypoid tumors: roentgen demonstration (ab), Ben Du- 
Bilier, March, 460 
COMEDOS 
—cicatricial comedos and milia (ab), F. Ronchese, Jan., 162 
CONES. See Roentgen 
CONGRESS OF ELECTRORADIOLOGISTS OF LATIN CUL- 
TURE (First), June, 891 
conGee OF FRENCH SPEAKING ELECTRO-RADIOLO- 
June, 891 
CONKLIN, Tyitita S.: Tumors and cysts of the mediastinum 
May, 763 
CONNELL, JOHN R. See STRAIN, JAMES E. 

CONTRAST MEDIA. sce Barium; Bronchi, roentgenography; 
lodine and lodine Compounds; Ereiogrerny: etc. 
CONVERSE, JOHN M., and SMITH RON: seneataeesion 
of the floor of the orbit by bone ce a (ab), May. 
CONYERS, WILLIAM H., Jr. See MILLER, JOSEPH B. 
, EDWARD , THOMAS L. 

COOPER, DAVID A. See BOUCOT, KATHARINE R. 
COOPER, EDWARD M. Sce MORETON, D. 
COOPER, JOHN F. See WARTHIN, THOMAS A 
COPALBO, JOHN. See LUBIN, SAMUEL 

COPE, J. H: See YERUSHALMY, J. 
COPELAND, N. NEWELL. Sce GOWDEY, JOHN F. 
COR PULMONALE. Sce Heart 
CORACOCLAVICULAR JOINT. See Shoulder 
CORNEA 


—efiect of low-voltage roentgen rays on the normal and 
vascularized cornea of the rabbit; preliminary report on 
4 Philips machine (ah), Harold G. Scheie, et al, May, 


CORONARY VESSELS 
—arteriography in the intact dog (ab), Felix Pearl, et al, April, 
611 
—congenital heart disease; case. Truncus aorticus solitarius, 
— ventricle, and aberrant coronary drainage into the 
mon ventricle (ab), A. J. Miller, et al, March, 450 
CORPUS CALLOSUM 
—gliomas involving spleni um roentgenologic study (ab), 
May, 757 
CORRIG K.E. See HAMMER, J. M. 
CORSCADER, JAMES aa of early carcinoma of the 
rvix uteri (ab), Jan 56 
COSTIN, MAURICE E., and GASTON, EUGENE A.: Solitary 
diverticulum of the cecum (ab), March, 463 
R. See BERLIN, L 
- rritative cough due to neck metastases (ab), K. Voight, 
May, 790 
‘cough fractures” of the ribs (ab), G. Zur, Feb., 


COULTER, MOLLY P. See REKERS, PAUL E. 
COURTY, ALBERT: Acute volvulus of the right colon (ab), 


COVINGTON, 7 TERRELL, Jr., and REESER, WAYNE: Hydro- 
nephrosis associated with overhydration (ab), Feb., 300 
CRAIG, ALBERT. See GASS, HA Y 
CRANDELL, WALTER B. See WATSON, T. RICHARD, Jr. 
CRANIOPHARYNGIOMA. sce Pituitary Body, tumors 
CRANIUM 
~craniofacial dysostosis (Crouzon’s disease); 3 cases (ab), 
Max S. Lake and John C. Kuppinger, May, 757 
—differential diagnosis of meningiomatous changes of skull 
(ab), E. Ruckensteiner, June, 902 
——epidermoids of bony structures of skull and of spinal canal, 
with special emphasis on roentgen findings (ab), Walter 
Diiben, June, 902 
—myotonic dystrophy and cranial hyperostosis (ab), Michel 
Jéquier, May, 757 
CRAWFORD, J. N. B.: Medical aspects of the effects of atomic 
explosion (ab), May, 798 
CREGG, HUGH A. See GOTTLIEB, CHARLES 
CRETINIS SM 
— skeletal changes in manner of cretinism after thyroidectomy 
= childhood (ab), Otto-Hans Kahler and Hans von 
Braunbehrens, Feb., 305 
CRILE, GEORGE, Jr., and RUMSEY, EUGENE W.: Subacute 
thyroiditis (ab). March, 481 
CRONKITE, EUGENE P.: Diagnosis, prognosis, and treatment 
of radiation injuries produced by atomic bombs, May, 661 
CROOKE, A. C.: Metastatic tumours of bone. Endocrine as 
of the steroid hormones to cancer (ab), 


CROTHERS. BRONSON. See SMITH, HONOR V. 
CROUZON’ $ DISEASE. See Cranium 
CRUTCHLOW, E. F. See TEMPLE, A 
CUBOID BONE 
osteochondritis of the cuboid associated with tuberculosis of 
ra mY bones; case feb), F. Y. Khoo, April, 622 
CUDD B. See McQUITTY 
CULBRETIt, GEORGE G., WALKER, A. EARL, and CURRY, 
BERT W.: Cerebral angiography in ‘brain tumor sus- 
(ab), 134 
CUNNING, DANIEL S.: Choice of treatment in cancer of the 
larynx, year ad (ab), April, 629 
CURRY OBERT See CULBRETH, GEORGE G. 


CURTILL Er BIES A PORTIER: Syphilitic gumma of the lung 
(ab), Feb , 290 
CURTIS, CHARLES N. sce GREENLER, JOHN J. 


CUSHING SYNDROME 
—roentgen therapy of Cushing's syndrome | (pituitary baso- 
we sang case observed 11 years (ab), Ernst A. Pohle and 
Weissman, Feb., 314 


CUTLER. AX: Radiotherapy of early cancer of the larynx. 
Five year results in one hundred and fifty-six cases (ab), 
May 

CYSTA e Tumors, cystadenoma 


CYSTOLURBTHROGRAPHY. See Bladder 
CYST See Bones; Intestines; Kidneys; Pancreas; Perj- 
cardium; Pleura; Spine; Urinary Tract 


D 


DACK, SIMON, PALEY, DAVID H., and SUSSMAN, MARCY 
: Comparison "of electrokymography and roentgen 
ky — 9 in the study of myocardial infarction (ab), 
larch, 458 
D'ALO™ ROBERTO: Plasmocytoma (myeloma) histopathology 
and radiologic picture (ab), March, 467 
we MAX, BEILLY, S., RODNEY, MAR- 
VIN , and STORCH, CHA RLES: Cystographic studies 
slacenta raevia (ab), June, 913 


DARBON. See B H. 


DARB K. See JOHN . E. 

DAVIDSON. ARTHUR. a MICHEL MARSHALL L., 

S., KLINGBERG, . G., and ELL, 
RT E.: Nephrolithiasis and nephroca!cinosis with 


eae oxalate crystals in kidneys and bones (ab), Jan., 


DAVIS, WENDELL, DOLE IZZO, MARY JANE, 
d YOUNG, LAWRENCE E.: Hemolytic effect of radia 

on Observations on oot y bile fistula dogs subjected to 
total body radiation and on human blood irradiated in 
vitro (ab), Feb.. 320 

DAY, KENNETH M.: Irradiation of lymphoid tissue in the 
nasopharynx. Symposium. Abuse of nasopharyngeal 
irradiation (ab), April, 631 

DEAFNESS 

therapy. See ynx, ly hoid tissue 
de CAR VALHO, aphy (ab), Feb., 


DECKER. DAVID G. See FRICKE, ROBERT E. 
DeCOURSEY, Injury from bombs, May, (45 
DEEB STILSOR, WALTER 
DEFE Atomic Energ 
DeFEO, EDWARD, REITMAN, PAUL H., and NATHAN, M. 
HERBERT: Radiation sickness and its treatment with 
dramamine, March, 420 
de la PENA, A., and ANSELEM, A.: Meningeal metastasis 
— a carcinoma of the prostate ‘its possible mechanism 
»sroduction) (ab), April, 626 
del CASTILLO. See CELIS, 
DEMAREE, EUGENE W. sce SHARP, GEOR ES. 
EDWARD V., and BRODERICK, THOMAS C.: 
sallstone intestinal obstruction (ab), KS 
DENNIS. RICHARD H. See SCHEIE, HAROLD G 
DEWEESE, EVERETT R. Se © KITCHEN, WILLIAM M. 
DEXTER, L. See DOW, J. W 
——See HEAL Y, R. F. 
DEXTROCARDIA. See Heart 
DIABETES MELLITUS 
study of atherosclerosis in a group of diabetic patients (ab), 
Joseph I. Goodman, et al, May, 786 
DIAGNOSIS. See Roentgen Rays, diagnosis 
DIAPHRAGM 
See also Hernia, diaphragmatic 
bronchiectasis associated with anomaly of right pulmonary 
vein and right diaphragm; case (ab), Emerson H. Drake 
and Joseph P. Lynch, Jan., 138 
DIARRHEA 
—- of digits, metaplasia of urinary bladder and mucous 
jiarrhea (ab), Thomas A. Warthin, et al, May, 786 
DIASTEMATOMYELIA. See Spinal Cord 
DIBROMESTRONE. See Estrogens 
DICKEY, LLOYD B.: Pu!monary disease, associated with cystic 
fibrosis of the pancreas (ab), Jan.. 137 
DICUMAROL. See Roentgen Rays, injurious effects 
DIGESTIVE SYSTEM 
See also Gastro-Intestinal Tract; Intestines; Pancreas, ete. 
inverted position in roent genography, George V. Butler, 


DINHOFFER. NORMAN. See MILLER, JOSEPH B. 

DISSMANN, ERWIN: A case of intrathoracic lipoma in the 
dome of the pleura (ab), May, 764 

DIURESIS AND DIURETICS 

—tracer studies of urinary excretion of radioactive mercury 
ee oral administration of a mercurial diuretic (ab), 
William J. Overman, et al, March, 483 
See Duodenum; Gallbladder; Intestines; 


DOCKERTY. MALCOLM B. Sce PRIDGEN, JAMES E. 

DOLE, MIEVES. See DAVIS, R. WENDELL 

a MALCOL Future in treatment of carcinoma 

f the cervix (ab), April, 630 

DONNELLY, BRIAN: Congenital oesophageal atresia with 
tracheo oesophageal fistula Report of 5 cases and a plea 
for early diagnosis (ab), Ma 

DORFMAN, MILTON. See GOTTLIEB, CHARLES 

DORMAAR, H. See von RONNEN, J. R. 

DOSAGE. See Radiations; Roentgen Therapy; Uterus, cancer 

DOSIMETERS. See Atomic Energy; Radiations 
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LES T., STEINBERG, ISRAEL, and HOL- 

CRAN NSTON W.: Lung cancer operability. 
of fifty-three consecutive proved 
cases of lung 903 

—See PEABODY, 

DOUGLAS, H. See TAPLIN, 

DOUGLAS, D. M., GHENT, W. R., and ROWLANDS, S.: 
Atrophy of the gastric glands +o, os beta rays. 
Histologic Sadings in animals (ab), May 

DOUGLAS, MES B., PETERSON, GERALD and BELL, 
—_— H C.: Roentgen diagnosis of abnormalities of the 


L 
DOW, J. W., LEVINE, H. D., ELKIN, M., HAYNES, F. W., 
HELLEM R 


B. G., GOODALE, W. T., HARVEY, W. P., EPPINGER, 
E. C., and DEXTER, L.: Studies of congenital heart dis- 
my 1V. Uncomplicated pulmonic stenosis (ab), Jan., 


‘HEALEY, R R. F. 

DRAKE, EMERSON H., and LYNCH, JOSEPH P.: Bronchiec- 
tasis associated with anomaly of the right pulmonary vein 
and right diaphragm. Report of a case (ab), Jan., 138 

DRAMAMINE 

—radiation sickness and its treatment with dramamine, 

Edward DeFeo, Paul H. Reitman, and M. Herbert Nathan 
March, 420 

DRASH, E. C., and HYER, HARRY J.: Mesothelial mediastinal 
cysts. Pericardial celomic cysts of Lambert (ab), March, 


455 
— See GOLDSTEIN, LOUIS 
DRESSLER. WILLI. See ALBRECHT KLAUS 
DREXLER, LEO. See LUBIN, SAMUEL 
— BEN: Polypoid Ln of stomach and colon. 
ent tgenographic demonstrations (ab), March, 460 
puctus ARTERIOSUS 
—patent ductus arteriosus: diagnosis by introduction of 
catheter through ductus from pulmonary artery into aorta 
(ab), Johan Karnell, et al, April, 611 
—right heart catheterization of the aorta through a patent 
ductus arteriosus; 2 cases (ab), Forrest H. Adams, et al, 
Jan., 140 
—thoracic aortography in diagnosis of patent ductus arteriosus 
botalli (ab), Bror Brodén, et al, June, 9 
DUBEN, WALTER: Epidermoids of the bony ‘structures of the 
skull and of the spinal canal with special emphasis on the 
roentgen findings (ab), June, 902 
DUFF, JOHN. See NEY, CHARLES 
DUFF, P. A.: Retrocaval ureter: Case report (ab), Feb., 309 
DUFRESNE, ORIGENE, and PINSONNEAULT, GERMAIN: 
Contact therapy in ee apaee of the skin and 
mucous membranes (ab), Feb., 3 
THELMAB. See ANDERVONT, HOWARD B. 
EGON 
DuoD UM 


ac and roentgen aspects of prolapse of gastric mucosa in 
pylorus and in duodenal bulb (ab), E. A. Zimmer, March, 
462 


—duodenum inversum (ab), Vincent Sheehan and Colm 
Kelly, May, 77 
cancer 
primary carcinoma (ab), Jerome Kleinerman, et al, Feb., 299 
primary carcinoma of infrapapillary portion (ab), Thomas 
A. Shallow, et al, March, 462 
diverticula 
cases (ab), John Greenler and Charles N. Curtis, May, 
71 
fistula. See Fistula, duodenocolic 
roentgenography 
use of procaine in examination (ab), A. Oliveri and A. 
Oranger, April, 612 


tumors 
leiomyosarcoma (ab). }. A] Heymann and Gordon G. Clark, 
May, 772 
—polyp of first portion, case (ab), Edwin W. Edwards and 


772 


xordon McHardy, May. 772 
ulcers. Peptic U leer 
DYSENT 
nn simulating chronic bacillary dysentery; 
case with cure by chloromycetin (ab), Emanuel M. Rappa- 
Ret and Eugene O. Rappaport, March, 463 
DYSOSTOSIS. See Bones; 
DYSPLASIA, FIBROUS. See 
DYSPLASIA, PROGRESSIVE DIAPHYSIAL. See Bones 
DYSPLASIA. RENAL. See Kidneys 
DYSTROPHY 
“myotonic dystrophy and cranial hyperostosis (ab), Michel 
Jéquier, May, 


E 
EAR 
care me age (ab), Charles E. Towson and William H. Shofstall, 
fare 
EASTON. ROBERT S. See KUTZ, EUGENE R. 
EBSTEIN’S ANOMALY. See Tricuspid Valve 
ECHINOCOCCOSIS. See Kidneys; Lungs 
ECHOLS, DEAN H., and KIRGIS, HOMER D.: Intraventricu 
lar extension of an aneurysm of the anterior cerebral 
a en of a case with successful removal (ab), 
ni 


EDEMA. See Lungs 
EDITORIALS 
—atomic bomb defense. Confere nee of Teachers of Clinical 
Radiology, R. R. Newell, May, 742 
—Bouslog, John Samuel, President of the Radiological Society 
of North America, Feb., 2(4 
—evaluation of personal radiation exposure, Edith H. Quimby, 
April, 592 
—international recommendations on radiological protection, 
L. S. Taylor, Secretary, March 431 See also, June, 892 
—medical freedom, an individua! responsibility, March, 430 
—peptic ulcer in childhood, June, 88 
—presidential address. Conference of Teachers of Clinical 
Radiology, C. Edgar Virden, May. 743 
recommendations of the International Commission on R adio- 
logical Units (London, 1450), Jan, 117. See also June 892 
moking and oe carcinoma, Jan., 116 
EDLING, NILS P. G.: Demonstration of the bladder and urethra 
by moons of water soluble contrast medium (ab), May, 785 
EDMONDS, D.G. See WRIGHT, H. PAYLING 
"EDWIN W., and McHARDY, GORDON: Polyp of 
rtion of duodenum Case report (ab), May, 772 
EGGENSC WYLER, H.: Shel!l-form hilar calcifications without 
silicosis (ab), Feb., 200 
EHLERS-DANLOS SYNDROME. See 
EISAMAN, JACK L. See TIRMAN, W. ACE S. 
EISENBER » STUART J., and SAHYOUN, PHILIP F.: Mixed 
tumors of the thymus. Criteria for their differenciation 
and their radiotherapeutic response (ab), March, 478 
EKERT, FRIEDR.: Multiple mercury deposits in roentgenogram 
of the heart, lungs and spleen in a case of miliary tubercu- 
losis (ab), June, 907 
ELBOW 
See also Humerus 
—acute deposition of calcium near the elbow (ab), E. SR 
Hughes, Jan., 152 
ELECTRICITY 
——— thermal, chemical, electrical and radiation injuries 
ab), Charles G Neumann, May, 796 
ELECTROKYMOGRAPHY 
—(ab), R. Pannier, et al, Feb, 204 
—comparison of electrokymography and roentgenkymoxraphy 
in study of myocardial infarction (ab), Simon Dack, et al 
March, 458 
—in aneurysm of left ventricle (ab), Philip Samet, et al, March. 
45 


ELECTRONS. See Photo-electrons 
ELIAS, MIGUEL G., and LADIN, PHILIP: Roentgenoiogical 


‘dia gnosis ofa Meckel’ s diverticulum (ab), Jan., 146 


ELKIN See DOW, J. W. 
ELLIS, "PRANK. ELSON, L. A., JOLLES, BENJAMIN, et al: 
Discussion on the chemical factors modifying radiothera- 
peutic response (ab), May, 788 
—SHANKS, , KEMP, L. A. W., and OLIVER, R.: Use of 
wedge filters in x-ray therapy (ab) March, 482 
ELLIS, JOHN T. See SEELEY, SAM 
ELLIS, R. P. See CHUR cH. E. 
ELSON, L.A. See ELLIS, FRANK 
EMBOLISM 
—Saeee pulmonary embolism during myelography, 
ward L. Steinbach and Walter B. Hill, May, 735 
EMERSON, GEORGE L.: Supradiaphragmatic thoracic-duct 
yst. An unusual mediastinal tumor (ab), March, 455 
EMPH} SEMA 
-acute pulmonary interstitial and mediastinal emphysema 
(airblock) and pneumothorax in infancy qs early child- 
hood (ab), Harold Abramson, et al, May, 
—emphysematous bulla complicated by hemnesshane and infec- 
tion treated with surgical drainage (ab), Wilson Weisel 
and Irvin Slotnik, March, 453 
large obstructive emphysematous bulla of right lung in 
course of aneurysm of aortic arch (ab), H. Tillier, et al, 
Feb., 293 
-pathogenesis of chronic substantial hypertrophic) emphy- 
sema (ab), Felix G. Fleischner, June, 
pneumomediastinum in the newborn; case, Eugene J. Keefe 
and Clifford F. Jones, April, 567 
spontaneous mediastinal emphysema and bilateral spon- 
coegene pneumothoraces (ab), Bernard Hyde and LeRoy 
yde, Apeil. 610 
ENCEPHALOG APHY. See Brain 
ENDOCRINE GLANDS. See Pituitary Body; Thyroid; etc 
ENDOMETRIUM 
endometriosis of large bowel treated with Canpostanene (ab), 
Richard H. Marshak and A. |. Friedman, Feb., 301 
endometriosis ovarii et peritonaei caused by hysterosal- 
pingography (contribution to the pathogenesis of endo- 
metriosis) (ab), Gunnar Teilum and Valdemar Madsen, 
March, 471 
value of x-ray therapy in amenorrhea and sterility associated 
with endometrial hyperplasia ab), Samuel A Wolfe, 
Jan., 159 
cancer. See Uterus, cancer 
ENDOTHELIOMA. See Tumors, endothelioma 
ENEMA. See Intestines, roentgenography 
ENGELMANN’S DISEASE. See Bones, atrophy 
ENGLE, MARY A., PAYNE, TORRENCE P. B., BRUINS, 
CAROLINE, and TAUSSIG, HELEN B.: Ebstein's 
anomaly of the tricuspid valve Report of three cases 
and analysis of clinical syndrome (ab), May, 766 


ENTERITIS. See Intestines 
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EOSINOPHILS 
See also Granuloma, eosinophilic; Lungs, pathology 
—transitory eosinophilia localized in knee joint after pneumar- 
thrography (ab), R. C. Murray and Elemér Forrai, Jan., 


15 
EPICONDYLE. See Humerus 
EPIDERMOID. See Cranium 
EPIPHYSES 
—calcaneal epighyskts: a false conception (ab), Giuseppe 
Toniolo, Feb., 
—experimental caciiasio—the role of the epiphysis (ab), 
1. William Nachlas and Jesse N. Borden, April, 620 
—hereditary polytopic endochondral dysostoses (ab), Um- 
berto Cocchi, June, 911 
—osteitis condensans ilii: possible aE Ep to juvenile 
epiphysitis (ab), Walter H. Ude, Jan 
—tarso-epiphysial aclasis: congenital error c epiphysial de- 
velopment (ab), David Trevor, April, 622 
EPITHELIOMA. See Skin, cancer 
EPPINGER, E.C. See DOW, J. W. 
EPSTEIN, BERNARD S.: Laminagraphy in the diagnosis of 
nasophary ngeal tumors, March, 355 
a manifestations of acoustic neuromas (ab) 


up 
ERWIN, E on AUGHAN, W. 
ERYTHROBLASTOSIS, VPETAL 
—diagnosis of hydrops foetalis (ab), J. L. Boldero and F. H. 
Kemp, April, 624 
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colon, Robert D. Moreton, Edward M. Cooper, and Ed- 
ward F. Foegelle, Feb., 214 
~—typhoid enterocolitis simulating chronic bacillary dysen- 
tery; case with cure by chloromycetin (ab), Emanuel M. 
Rappaport and Eugene O. Rappaport, March, 463 
~value of tannic acid enema and post-evacuation roentgeno- 
grams in examination of colon (ab), Arthur C. Christie, 
et al, April, 616 
tuberculosis 
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Irving Innerfield, Jan., 140 
—marked dilatation of paenety arterial tree associated with 
mitral stenosis; case (ab), S. Segall, et al, March, 456 
nodules associated with stenosis (ab), 
Stanley Sahn and Ida Levine. 
MOERSCH, HER RMAN J., Mc YONALD, JOHN R.: 
Bronchial adenoma (ab), 
OHNB. See BR “AN, W RAY 
MONIL 
simultaneous primary occur- 


mycosis: 


rence in 4 children and their mother with subsequent heal- 
ing by diffuse miliary a a 12 year observation 
(ab), Brenton M. Hamil, Jan., 


lymphoid tissue 

—evaluation of irradiation of and nasopharyngeal 
lymphoid tissue (ab), Francis L. Lederer, Feb., 316 

—<irradiation; abuse (ab), Kenneth M. Day, April, 631 

— irradiation; anatomy, physiology, and pathology (ab), Harry 
Pp Schenck, April, 631 

—irradiation; indications for and results of irradiation (ab), 
John E. Bordley, April, 631 

— irradiation; measurements of the radiation dose from 
nasopharynx radium beta-gamma-ray applicator (ab), 
Carl B. Braestrup, April, 631 

~—irradiation; nasopharyngeal irradiation and hearing acuity: 
a follow-up study of children (ab), Stacy R. Guild, April, 
631 

—irradiation; potential biologic dangers of beta irradiation 
(ab), Isadore Lampe, April, 631 

—irradiation; tests for chronic eustachian tube obstruction 
(ab), John R. Lindsay and Henry B. Perlman, April, 631 

~—nasopharyngeal radium oe in treatment and pre- 
vention of deafness (ab), E. J. Smith and E. E. Scharfe, 
Feb., 315 

—tadiation exposure of personnel handling the Monel metal 
radium applicator (ab), Henry J. Rubin, et al, Feb., 316 

—radium therapy (ab), Edwin B. Bilchick and Albert R. 
Kolar, Feb., 315 
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“laminagraphy in in die nosis, Bernard 5. E March, 355 


HAN, M . See DeFEO, ED 
NATHAN, NESTOR S . See JEAFFRESON, BRYAN L. 
NATHANSON, IRA T.: Sex pevesanae and castration in ad- 
nced breast cancer, 
NAU, CORNELIUS H. See A AMSON, HAROLD 
NECHELES, H. See BRALOW,S 
NECK 
See also Lymph Nodes; Skin, cancer 
—cystic hygroma of neck and mediastinum successfully treated 
by roentgen rays (ab), George E. Pfahler and Henry H. 
Perlman, March, 481 
—treatment of simple epithelial cysts with secondary photo- 
electron radiation (ab), Lionel Cohen and Samuel A. 
June, 918 
NECRO See Femur; 
TROSALIE B. BETHELL, FRANK H. 
NELSON, ARNE: Determination of physical factors influenc- 
ing the quality of the radiographic image (the reproduc- 
— number method and its application) (ab), March, 


NEPHRECTOMY. See Hematuria 
NERVES 


acoustic 
—roentgen manifestations of acoustic neuromas (ab), Bernard 


S. Epstein, June, 901 

optic 

—altered dimensions and abnormal form of the optic canal as a 
predisposing factor in affections of optic nerve (ab), 
Nicolas Blatt, et al, April, 605 

trigeminal 


—trigeminal injection with control: technic 
and results (ab), W. H. Sweet, Jan., 135 
vagus 


—defective fat absorption following vagotomy (ab), H. J. 
Fox and K. S. Grimson, Jan., 144 
diaphragmatic hernia following subdiaphragmatic vagotomy 
(ab), C. Rollins Hanlon and R. 
Paul Higgins, larch, 461 
NERVOUS SYSTE SYMPATHETIC 
—Horner’s sy ndrome: roentgen manifestations, Raphael 
Pomeranz, March, 363 
— influence of the autonomic nervous system on cerebral blood 
supply (ab), A. de Sousa Pereira, Feb., 
NESBIT, REED M., and LAPIDES, JACK: Preliminary report 
on urokon, a new excretory pyelographic medium (ab), 


April, 624 
NEUHAUSER, EDWARD B.D.: Recent advances in the roent- 
genographic diagnosis of congenital malformation of the 
heart and great vessels (ab), March, 458 
——See BERENBERG, WILLIAM 
——See GROSS, ROB ERT E. 
NEUMANN, CHARLES G.: Acute thermal, chemical, electri- 
cal and radiation injuries (ab), May, 7% 6 
NEURINOMA. See Tumors, neurinoma 
NEUROBLASTOMA. See Tumors, neuroblastoma 
NEUROFIBROMATOSIS 
— (ab), H. A. Thomas Fairbank, April, 619 
—of stomach (ab), Karl Béck, May, 770 
NEUROMA. See Tumors, neuroma 
NEUSTADT, . See BURMAN, MICHAEL 
NEWELL, R.R.: at's new in isotopes, 1950 (ab), May, 794 
—and GARNEAU, ROBERT: The threshold visibility of 
shadows, March, 409 
NEWMAN, HARRY R., and PINCK, BERNARD D.: Primary 
retroperitoneal tumors A summation of thirty-three 
cases (ab), May, 777 
NEY, CHARLES, and DUFF, JOHN: Cysto-urethrography: 
i role in ‘diagnosis of neurogenic bladder (ab), March, 


NICE CHARLES M., Jr. See PELTIER, LEONARD F. 
NIELSEN “ae See SCHREIBER, FREDERIC 
NITRIC OXID 
recurrent a ersible pulmonary edema following nitrous gas 
intoxication (ab), Wolfgang Hirsch, June, 
NITROGEN MUSTARDS 
See also Hodgkin’s Disease 
distribution of radioactivity in rats and men after intra- 
venous administration of diethyl 8-radioiodoethy!l amine 
hydrochloride and of radioactive sodium iodide (ab), 
Alexander M. Rutenburg, et al, Feb., 318 
distribution studies in mice following intravenous injection 
of methyl-bis (s-iodoethyl) amine hydrochloride prepared 
wg rence, iodine (ab), Arnold M. Seligman, et al, 
—studies of electrophoretic serum protein patterns in subjects 
treated with pituitary-adrenal cortical hormone, nitrogen 
— ae or x-radiation (ab), Julian Frieden and Abraham 
White, April, 636 
NORMAN, OLOF: Hysteregraphy in cancer of the corpus of the 
uterus (ab), April, ¢ 
NORRIS, C.M. See BEL ‘LO, C. T. 
NORTH. "JOHN P., and JOHNSON, JAMES H., Jr.: Pyloric 
hypertrophy i in the adult (ab), Feb., 298 
NOSE 
~~malignant melanoma of nose and sinuses (ab), Joseph G. 
Schoolman and Harold W. Anderson, Feb., 
- ny sy of nasal cavity (ab), Thomas A. Naguda 
D. Maiden, Jan., 155 
NOVAK. JULIUS B » and WATERMAN, THEDA L.: Results 
that are obtained in mass x- ray survey (ab), April, 607 


G., Je: bombing of Hiro- 
a three years later (ab), Jan. 
NUSSBAUM. HERMAN. See JACOBS, LEWIS G. 


OAK | OF NUCLEAR STUDIES, May, 746; 
une, 891 
OBITUARIES 
Forssell, Gésta, Jan., 124 
Ingelhart, Mary, Feb., 279 
ackson, John B., Jan., 126 
limann, Henry Johnson, Jan., 125 
Wood, Paeee Carter, March, 442 

O’BRIEN, E. See SHEK, JOHN L. 

OBSTETRIC See Labor; Pelvis, measurement; Pregnancy 

O'CONNOR, M.H. See ABRAHAMSON N,L. 

ODDI'S SPHINCTER. See Sphincter Muscles 

OGILVIE, HENEAGE: Non- aon duodeno-colic fistula. 
Repert t of two cases (ab), May, 7 

OGLE, EVELYN B. See JONES, ALBERT M. 

OINTMENT 

—use of radon ointment in treatment of postirradiation ulcers 
(ab), Paul E. Repass, June, 92 
OLD AGE 
——-pulmonary tuberculosis in older age groups (ab), A. D. 
Temple and E. F. Crutchlow, May, 7 

OLIVA, LUIGI: High right-sided aorta: a three dimensional 
laminagraphic study (ab), May. 765 

OLIVER,R. See ELLIS, FRANK 

OLIVER, A., and ORANGER, A.: Use of procaine in the ex- 
amination of the stomach and duodenum (ab), April, 612 

OLKEN,H.G. See MacMAHON, H. E. 

OLNEY, MARYB. See FREEMAN, NORMAN E. 

OLSON, RAYMOND O., and AUSTEN, GEORGE, Jr.: Post- 
caval ureter. Report and discussion of a case with suc- 
gursical repair (ab), April, 625 

OLSSON, 0 See BROMAN, TORE 


of parasternal omental hernia 
139 


e 
OMPHALOMESENTERIC DU uct 
—patent +r duct of an adult (ab), Sam PF. 

Seeley, et al, Jan., 

OOSTHUIZEN, S. F., and SARNSTSS, JAMES: Heman- 
gioma of bone, Feb., 

GORDON D. See LEAR, HAROLD 

OPTIC CA 


ee hy , and abnormal form, as a predisposing 
factor A reas of optic nerve (ab), Nicolas Blatt, et 
al, Ap 
ORANGER, gee OLIVERI, A. 


—reconstruction of floor of the orbit by bens grafts (ab), John 
M. Converse and Byron Smith, May, 
ORR, THOMAS G.: An attempt to ev siento the radical and 
palliative treatment - breast carcinoma (ab), March, 478 
OS CENTRALE. See Wris 
OSBORN, S. B. See WRIGHT, H. PAYLING 
OSSIFICATION. See Bones, growth: Cranium 
OSTEITIS 
See also Ilium; Pubic Bone 
deformans 
—Paget's disease complicated by multiple myeloma (ab), 
Charles M. Hanisch, March, 466 
—-Paget’s disease. Osteitis deformans (ab), H. A. Thomas 
Fairbank, April, 618 
- —— in Paget’ s disease of bone (ab), Irving E. Miner, 
arch, 465 
OSTEOCHONDRITIS 
——Larsen-Johansson disease; 7 cases. Its relationship to 
other forms of osteochondritis. Use of male sex hormones 
as a new form of treatment (ab), J. Wolf, May, 780 
—of tuberculosis of adjacent tarsal 
mes; case (ab), Khoo, April, 62 
OSTEOCHONDROMATOSIS. See 
IMPERFECTA. See Bones 
EOM See Tumors, osteoma 
OSTEOMYELITIS 
—of i bones caused by Friedlander’s bacillus (ab), Cecil 
omins, et al, Feb., 306 
OSTEOPOROS IS 
orotic ‘cough fractures” of ribs (ab), G. Zur, Feb., 306 
OSTEOSARCOMA. See Bones, tumors 
OSTEOSCLEROSIS 
—-diffuse osteosclerosis in aleukemic myelosis (ab), Wolfgang 
Hirsch, April, 619 
— in plasmocytoma; case (ab), Lorenz M. Kohler and Albert 
Laur, June, 912 
fragilis 
in marble bone d with i t polyphan 
(ab), Umberto Cocchi, 
OTOLARYNC OLOGY 
roentgen ray in diagnosis ngologic problems (ab), 
Charles I. Johnson, Jan., 
OTTOMAN JAFFE, HENRY L. 
OUTERBRIDGE, T -S. See KILBORN, LESLIE G. 


See also Castration 

— endometriosis ovarii et peritonaei caused by hysterosal 
pingography (contribution to the pathogenesis of endo- 
metriosis) (ab), Gunnar Teilum and Valdemar Madsen, 
March, 471 
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OVERMAN, WILLIAM J., GORDON, WILLIAM H., Jr., and 
BURCH, G. E.: Tracer studies of the urinary "excretion 
of radioactive mercury following oral administration of 
a mercurial diuretic (ab), March, 483 

OXYCEPHALY. See Acrocephaly 


P 


PACE, JOHN M.: Wilms’ tumor (ab), March, 480 

PACHECO, CA RLOS R. See CELIS, ALEJANDRO 

PACHYDERMOPERIOSTITIS. See Bones, pathology 

PACK, GEORGE T., Moderator: Relationship of gastric ulcer 
to gastric cancer genet discussion) (ab), April, 613 


N, AL 
JOuN Ss. 
PACKE .L. See WEINBERG, S. J. 
PAGET’ DISEASE. See Osteit is deformans 
PALAZZO, WILLIAM L., and GA RRETT, THOMAS A.: 
Cervical hernia of the lung, April, 575 
PALEY, DAVIDH. See DACK, SIMON 
PALMER, EDDY D.: Sarcomas of the stomach: review with 
reference to gross pathology and gastroscopic manifesta- 
tions (ab), May, 769 
PALMER, WALTERL. See FINDLEY, JOHN W., Jr. 
PANCOAST TUMOR. See Bronchi, cancer 
PANCREAS 
See also Fistula, pancreatico-cutaneous 
—abscess: its radiologic features (ab), Eric Samuel, May, 775 
—annular pancreas; surgical case with a two year follow-up 
ab), Joel W. Baker and Morton C. Wilhelm, May, 775 
—comparative study of cystic fibrosis of the pancreas and 
chronic calcareous pancreatitis; 3 case reports of calcare- 
ous pancreatitis (ab), Julius Solovay and H. U. Solovay, 
Feb., 301 
—heterotopic pancreatic tissue; case presenting symptoms of 
ulcer; review of recent literature (ab), J. Max Busard and 
Waltman Walters, March, 464 
—intermittent and perforating cysts (ab), 
Bernhard von Riutte, April, 617 
—intussusception associated with aberrant pancreatic tissue; 
case and review of the literature (ab), John L. Keeley, 
March, 464 
—localized paralytic ileus: an early roentgen sign in acute 
pancreatitis (ab), Aaron I. Grollman, et al, May, 775 
—pancreatitis: its preoperative diagnosis by gastro-intestinal 
roent genography, Charles Gottlieb, Milton Dorfman, and 
Hugh A. Cregg, April, 528 
—pulmonary disease goneclened with cystic fibrosis of pancreas 
(ab), Lloyd B. Dickey, Jan., 137 
tumors 
—cystadenoma; 2 cases showing (ab), 
Haukohl Abraham Melamed, Jan., 147 
PANCREATIC DUCTS 
—demonstration of the duct of Wirsung —— a pancreatico- 
ang fistula, Dan Reikes and J. R. Nahon, June, 


Walter Hess and 


Robert S 


PANNIER, R., VAN LOO, A., and VAN BEYLEN, CH.: Elec- 
trokymography (ab) Feb 294 

—— THEODORE C.: Female pseudohermaphroditism with 

poadrenia (ab), April, 624 

PANTOPAQUE. See Spinal Canal Roentgenography 

PAPE, rr L ung cavitation due to tumor (ab), Feb., 289 

PAPILLOMA umors, papilloma 

PARA-AMINOSALICYLIC ACI See Intestines, tuberculosis 


PARASITES 
See also Amebiasis; Ascariasis 
—toentgenology of parasitic calcification (ab) 
March. 476 
PARATHYROID 
mediastina] adenoma; case with unusual fatal course (ab) 
Wilbert Staub, et al, April, 610 
poparathyroid tetany (ab), H 


Eric Samuel, 


Bakwin, et al 
rch, 467 

PARRELLA. GIOACCHINO §&., and ZOVICKIAN, ANTHONY: 
Ruptured intervertebral dise problem in the veteran (ab), 
April, 621 

PATELLA 

Larsen-Johansson disease; 7 cases. Its relationship to 
other forms of osteochondritis. Use of male sex hormones 
as a new form of treatment (ab), J. Wolf, May, 780 

PATERSON, RALSTON, and TOD, MARGARET: Presenta- 
tion of the results of cancer treatment (ab), Feb., 317 

PATTERSON, JOHN L., Jr. See GRAYBIEL, ASHTON 

PATTON, HENRY S., and MILLAR, R. GORDON: Accidental 
skin ulcerations from radioisotopes Recognition, pre- 
vention and treatment (ab), May, 795 

PAYNE, TORRENCE P.B. See ENGLE, MARY 

PEABODY, GEORGE E., READER, GEORGE  DOTTER, 
CHARLES » STEINBERG, ISRAEL, and WEBSTER, 
BRUC Ang: jocardiography in the diagnosis of cardio 
vascular syphilis (ab), Feb., 29% 

PEABODY, HOMER D., Jr., and SUNDBERG, BR. H.: Detec- 
tion of pulmonary tuberculosis. Comparative value of 
routine and routine laboratory 

ovcedures (ab) 758 

PEAKE, JOHN D., ‘ESKRIDGE, MARSHALL: 
amebias is with complications (ab) March, 465 

PEARL MEYER, GRAY, NORMAN, and 
FRI DMAN, BRUCE: Coronary arteriography in the in 
tact ab) 611 

PEARSON,1LA. See HAMME 

PEA RSON, RAYMOND. See BR CE, ‘ROBERT A. 
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PELTIER, LEONARD F., and NICE, CHARLES M., Je.: 
Irradiation of bone lesions i in the presence of metallic intra. 
medullary fixation, Feb., 248 

PELVIS 

incidence of ureteral obstruction in benign and malignant 
gynecologic lesions (ab), Joseph P. Long and John B. 
Montgomery, Jan., 153 
~‘pelvic drive” in obstetrics: an x-ray study of 100 cases (ab), 
Edwin M. Gold, Feb., 307 
measurement 
—appraisal of the value of radiologic diagnosis in obstetrics 
— = 15 years’ personal experience (ab), A. B. Nash, 
an 
~—-direct parallax method of stereoscopic pelvimetry (ab), 
Chas. E. McLennan, Jan., 15 
—new ~~ method of fetometry i in breech gocneaeat ions (ab), 
. Rogers and Eugene L. Griffin, Feb., 308 
—roent at pelvimetry by differential div ergent distortion (ab), 
Ivan Isaacs, April, 623 
Wyatt, 
PENDERGRASS, EUGE 
PEPTIC ULCER 
—achlorhydria and duodenal ulcer; 2 cases having achlorhy- 
dria and diagnosed as duodenal cae not proved at sur- 
gery (ab), A. J. Kauvar and Laban W. Leiter, May, 771 
—clinical and pathological studies of benign and malignant 
ng ulcers (ab), Orville F. Grimes and H. Glenn Bell, 
“eb 
—defective fat absorption following vagotomy (ab), H. J. Fox 
and K. S. Grimson, Jan., 144 
——diaphragmatic hernia following subdiaphragmat ic vagotomy 
and partial gastrectomy (ab), C. Rollins Hanlon and 
R. Paul Higgins, Jr., March, 461 
—duodenal ulcer in children, Fay K. Alexander, June, 799 
—heterotopic pancreatic tissue; case presenting symptoms of 
ulcer; review of recent literature (ab), J. Max Busard 
and Waltman Walters, March, 464 
—in childhood (ed), June, 889 
—localized walled-off gas pockets due to perforation com- 
plicating peptic ulceration and gastric carcinoma (ab), 
Maurice Feldman, Jan., 144 
—perforation of gastric ulcer following intensive radiation 
therapy (ab), William Feiring and Morris L. Jampol, 
March, 461 
prolapse of gastric mucosa and its possible relationship with 
peptic ulcer and upper gastro-intestinal hemorrhage (ab), 
S. P. Bralow, et al, Feb., 299 
—relationship of gastric ulcer to gastric cancer one discus- 
sion) (ab), George T. Pack, moderator, April, 613 
—spot film technic in roentgen examination for duodenal ulcer 
(ab), Arnold Bernstein, Feb., 299 
—the large gastric ulcer (ab), A. W. Branwood, April, 612 
—x-ray differentiation between benign and malignant gastric 
lesions (ab), Gerhart S. Schwarz, April, 613 
-x- — — ment for peptic ulcer does not appear to A a 
(ab), Norman E. Goulder, et al, April, 

PERCIVAL. ‘ELEANOR, and CAMPBELL, ARC IBALD D.: 
of radiation therapy in carcinoma of the cervix 
(ab), 

PEREIRAS, RAUL. See CASTELLANOS, AGUSTIN 

PERICARDIUM 

_- er mediastinal cysts; pericardial celomic cysts of 
Lambert (ab), E. C. Drash and Harry J. Hyer, March, 455 
hey ~~ effusion with myxedema (myxedema heart) (ab), 
hmidt, May, 766 


Herbert Thoms and 
See FREED, JOHN H. 


PERIDUROGRAPHY. See Spine, intervertebral disks 
-x-ray treatment of perineal inflammation of puerperium 
(ab), F. Szellé, March, 481 
PERIOSTEUM 
oa of sheathing periostosis (ab), C. M. Gros, et al, Feb. 
PERITONEUM 


endometriosis ovariiet peritonaei caused by hysterosal pingog- 
raphy (contribution to the pathogenesis of endometriosis) 
ab), Gunnar Teilum and Valdemar Madsen, March, 471 
PERKEL, LOUIS L., and MACCHIA, BENJAMIN J.: Reticu- 
lum cell sarcoma of the stomach. Report of a case in a 
xine’ woman (ab), May, 769 
PERKINS, CHARLES B. See LEVENE, GEORGE 
Jr. See MACHT, STANLEY H. 
PERLMAN, HENRY B. See LINDSAY, JOHN R. 
PERLMAN, HENRY H. Sce PFAHLER, GEORGE E 
eeneeecs WILLIAM H. See SCHNEEBERG, NORMAN G. 
PERNIK OFF, MORRIS. See HOCHBERG, LEW A 
PERRY, W. F,, and GEMMELL, J. P.: Use of radioactive iodine 
- _ diagnosis of hyper ‘and hy po-thyroidism (ab), April, 


PES VALGUS CONTRACTUS. See Foot 

PETERS, VERA: A study of survivals in Hodgkin's disease 
radiologically 2). , 313 

PETERSON, GERALD M- OUGLAS, JAMES B. 

PETERSON, STANLEY S. See ALPERT. L 

PPAHLER, GEORGE E., and PERLMAN, HENRY H.: Cystic 

hygroma of the neck and mediastinum successfully 
ov roentgen rays (ab), March, 481 

PH Nasopharynx 

PHEOCHROMOC YTOMA. See Adrenals, tumors 
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venography in the postphlebitic syndrome (ab), Clarence)V. 
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PHLEBOGRAPHY. See Extremities; Phiebitis; Varicose 
Veins 
PHLEGMON. See Stomach 
PHOSPHORUS, RADIOACTIVE. See Radioactivity 
PHOTO-ELECTRONS 
—treatment of simple e 
ab), 


epithelial cysts with secondary photo- 
Lionei Cohen and Samuel A. 


March, 470 
PITUITARY BODY 
See also Cushing Syndrome 
—irradiation of pituitary gland in hypertensive vascular dis- 
ease (ab), Maurice M. Best, et al, Feb., 317 
—pituitary irradiation in prostatic carcinoma, Walter T. 
Murphy and Harry Schwippert, March, 376 
—studies of electrophoretic serum protein patterns in subjects 
treated with pituitary- adrenal cortical hormone, nitrogen 
mustard, or x-radiation (ab), Julian Frieden and Abraham 
White, April, 636 
tumors 
-craniopharyngiomas (pituitary adamantinomas) (ab), 
J. Grafton Love and Thomas M. Marshall, April, 603 
—radiotherapy of adenomas (ab), Franz Buschke, May, 789 
—roentgen and clinical contribution on fetal hypophyseal 
adenoma (ab), L. Psenner, _ April, 603 
—roentgen therapy of ad (er haryngiomas). 
Eugene T. Leddy and a M Marshall, March, 384 
PLACENTA 
—cystographic studies in placenta praevia (ab), Max Dannen- 
berg, et al, June, 913 
—principal cause of breech presentation in single term preg- 
nancies (cornual implantation of placenta) (ab), Charles 
S. Stevenson, May, 
PLASMOCYTOMA. See Tumors, myeloma 
PLEURA 
—effusion produced by abdomino-pleural communication in a 
»atient with Laennec’s cirrhosis of the liver and ascites 
Pub), M. Henry Williams, Jr., May, 763 
—extrapleural fluid complicating thoracic and thoracolumbar 
sympathectomy (ab), Magnus I. Smedal and Samuel 
W. Lippincott, May, 764 
—healed dissecting aneurysm of the aorta erroneously diag- 
nosed paramediastinal effusion; death following attempted 
aspiration (ab), J. Chandler Smith and Salvatore M. San- 
cetta, March, 457 
—-hemorrhagic “‘cysts"’ (ab), J. Mathey and P. Mannes, April, 
609 
Kahler’s disease localized in thorax with bilateral pleural 
involvement demonstrated by systematic fluoroscopy 
(ab), H. Boucher, et al, March, 455 
tumors 
benign fibroma, case (ab), Herbert R. Hawthorne and 
Alfred S. Frobese, April, 609 
- —_— a ease (ab), P. H. Buxton and A. Willcox, 
, 139 
—intrathoracic mg » dome of pleura; case (ab), Erwin 
Dissmann, May, 
mesothelioma (ab), R E. Whitehead, April, 609 
roentgen diagnosis of pleural +—w (endothelioma) ; 
case (ab), Harold Schwartz, March, 


PNEUMARTHROGRAPHY. See Knee 
PNEUMATOSIS. See Intestines 
PNEUMOCONIOSIS 


—a yy of pneumoconiosis (ab), Arthur A. Hobbs, Jr., March, 
52 


impairment of pulmonary Gasting in anthracosilicosis (ab), 
Hurley L. Motley, et al, Jan., 
latent silicosis (ab), M. McQuitiy, et al, June, 906 
studies in clinical evaluation of disability i in anthracosilicosis 
(ab), Peter A. Theodos, et al, Feb., 290 
PNEUMOENCEPHALOGRAP PHY. See Brain 
PNEUMOMEDIASTINUM. See Emphysema 
PNEUMONIA 
differential diagnosis of unresolved pneumonia and broncho- 
genic carcinoma by pulmonary angiography (ab), Philip 
G. Keil and Donald J. Schissel, May, 762 
x- in “pneumonia” (ab), N. Wynn- Williams, 
eb., 2f 
PNEUMOTHORAX 
See also Tuberculosis, Pulmonary 
acute pulmonary interstitial and mediastinal emphysema 
(airblock) and pneumothorax in infancy and cany child- 
hood (ab), Harold Abramson, et al, May, 760 
in lung collapse (ab), Simon Schereschewsky, April, 609 
in gg lca (ab), James E. Strain and John R. Connell, 
en., 
spontaneous mediastinal emphysema and bilateral spon 
taneous pneumothoraces (ab), Bernard Hyde and LeRoy 
Hyde, April, 610 
PODOPHYLLUM 
resin of podophyllum in treatment of cancerous and pre- 
cancerous conditions of skin: effect on basal-cell epithe 
senile and radiation keratoses (ab) 
eslie Smith and H. D. Garrett, May, 796 
POE, DAVID L., and SEAGER, PAUL S.: Sarcoidosis (Boeck's 
sarcoid) of the upper respiratory tract. Report of a case 
with ten years’ clinical observation (ab), Jan., 136 


POHLE, ERNST A., and WEISSMAN, IRVING: Roentgen 
therapy of Cushing's syndrome (pituitary basophilism) ; 
report of case observed for eleven years (ab), Feb., 314 

OHN H. 

POLLOCK, RY M., iJ. See BERNEIKE, ROBERT R. 

POLYCYTHEMIA VERA 

—role of radioisotopes in blood dyscrasias and neoplastic 
= (ab), Howard B. Hunt, June, 918 

POLYP e Tumors, poly pi 

POMERANZ, “RAPHAE Horner's syndrome: roentgen mani- 
festations, March, 363 

PONSETI, IGNACIO V., and FRIEDMAN, BARRY: Prognosis 
in idiopathic scoliosis | ab), March, 468 

POOL, CHAMPE C. See BELL, A. L. LOOMIS 

POOL, THOMAS L., and COOK, EDWARD N.: Urographic 
study of the upper part of the urinary tract prior to and 
after cutaneous ureterostomy and ureterosigmoidostomy 


ab), Jan., 154 
POPOVICI, V. See BLATT, NICOLAS 
PORPHYRIA 
-gastro-intéstinal manifestations of porphyria (ab). L. Berlin 
and R. Cotton, March, 461 


L 
PORTMANN, U. v., and MULVEY, B. E.: Hodgkin's Gp and 
Report of four cases (ab), June, 917 


—inverted, in roentgenography, George V. Butler, Jan, 66 
POWELL, F. L: Fracture of the first rib. Its occurrence and 
clinical diagnosis (ab), Jan., 151 


PREC, O. See MILLER, A. J. 
PREGNAN cy 
See also Erythroblastosis, Fetal; Labor; Pelvis, Placenta 
carcinoma of cervix associated with pregnancy (ab), W. O 
Johnson and B. J. Weinfurtner, May, 792 
changes in the rate of flow of venous blood in the leg during 
pregnancy, measured with radioactive sodium ab) 
H. Payling Wright, et al, March, 474 
~Hodgkin’s disease and pregnancy; 4 cases (ab), U. V. Port 
mann and B. E. Mulvey, June, 917 
-principles of uterine growth in pregnancy (ab), Edward 
C. Gillespie, March, 470 
en) abdominal pregnancy (ab). Bryan L. Jeaffreson 
d Nestor S. Nathan. March, 471 
PRESMAN, DAVI See ROLNICK, HARRY C. 
PREVvOT, R.: diagnosis of inflammatory conditions 
f the small bowel (ab), April, 614 
PRICE, "ALISON H. See WAGNER, FREDERICK B., 
PRIDGEN, JAMES E., CHARLES W.., and 
ERTY, MALCOLM B.: Carcinoma of the jejunum and 
ileum exclusive of carcinoid tumors (ab), April, 615 
PRIETTO, CARLOS A. See SHEK, JOHN L. 
PRISCOLINE. See Extremities 
OCAINE. See Stomach, roentgenography 
PROJECTION 
simple method for the direct projection of a section of a 
roentgenogram onto a screen, A. R. Shands. Jr., and 
Frank P. Stone, Jan, 112 
PROSTATE 
perforations in transurethral operations technic for immedi- 
ate diagnosis and management of extravasations (ab) 
Herbert R. Kenyon, Feb., 310 
cancer 
meningeal metastases from a carcinoma of the prostate: its 
possible mechanism of production (ab), A. de la Pena and 
A. Anselem, April, 626 
— ary irradiation in conineenn. Walter T. Murphy and 
larry Schwippert, March, 376 
PROTECTION. See Atomic Ruergy: Roentgen Rays 
PROTEINS 
circulation of ascitic fluid: interchange of plasma and ascitic 
fluid protein as studied by means of C™ labeled lysine 
in dogs with constriction of vena cava (ab), Frank W 
Mekee, et al, Jan., 161 
studies of electrophoretic serum protein patterns un subjects 
treated with pituitary-adrenal cortical hormone. nitrogen 
pemend, or x-radiation (ab), Julian Frieden and Abraham 
White, April, 636 
PRYOR, HELEN B. See FREEMAN, PAUL 
PSENNER, L.: Roentgen and clinical contribution on fetal hypo 
yhyseal adenoma (ab), April, 603 
PSEUDOHYPOPARATHYROIDISM. See Parathyroid 
PUBIC BONE 


—_ pubis; 5 cases (ab), D. St. Claw L. Henderson, Feb 


PUDENZ, + al H. See SHELDEN, C. HUNTER 
PUERPERIU 
moe involution of urinary tract (ab). M. James White 
law, et al, May, 783 
x-ray treatment of inflammation of puerpermum (ab). 
F. Szello 48 
PUGH, ROBER See SHARP, s. 
PULASKI, EDWIN. See SEELEY, SAM F 
PULMONARY VAL ig 
studies of heart disease pulmonic 
tenosis (ab), W. Dow, et al, Jan. 1 
PURVES, ROBERT and WEDIN, wast H.: Familial inci 
ence of cervical ribs (ab), April, 62 
PUTNEY. F. JOHNSON, and SHAPIRO, MYRON J].: Sialoy 
raphy (ab), Feb., 287 
LOUIS H. 


PHOT See Mass Surveys 
PICKER FELLOWSHIPS, March, 440 
PINCK, BERNARD D. See NEWMAN, HARRY R. 
PINSONNEAULT, GERMAIN. DUPRESEE, ORIGENE 
an eee. Lesions of the suprapatellar plica (ab) 
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PYELOGRAPHY 
See also Bladder; Kidneys; Urinary Tract 
—demonstration of gallstones after intravenous urography 
(ab), H. Schoen, June, 911 
—excretory urography: a clinical trial of a new contrast 
medium (sodium 3-acetylamino-2,4,6-triiodobenzoate) 
(urokon), Laurence L. Robbins, Fletcher H. Colby, 
J. Leland Sosman, and William R. Eyler, May, 684 
—excretory urography in the young subject: hyaluronidase 
and tomography as aids (ab), M. H. Fainsinger, May, 783 
—influence of blood pressure in urographic examination; pre- 
liminary report (ab), Ingmar Wickbom, June, 914 
—inverted position in roentgenography, George V. Butler, 
Jan., 66 
—marked renal hematuria with negative x-ray findings (ab) 
John A. Taylor, April, 625 
—pyelographic misinterpretation and nephrectomy in essential 
hematuria (ab), G. W. Giinther, May. 783 
—pyeloureteritis cystica diagnosed by pyelography; case 
(ab), J. R. von Ronnen and H. Dormaar, June, 915 
—thorotrast storage after direct pyelography (ab), Umberto 
Cocchi, Feb., 309 
—urokon, a new excretory pyelographic medium; preliminary 
report (ab), Reed M. Nesbit and Jack Lapides, April, 624 
——— in pyelography; clinical evaluation (ab), J. F 
Richardson an K. Rose, April, 624 
PYELOURETERITIS| CYSTICA, See Urinary Tract 
—atypical stenosis; 2 cases in Negro infants in whom vomiting 
began on the first day of life (ab), Althea D. Kessler and 
Roland B. Scott, Jan., 144 
—clinical and roentgen aspects of prolapse of gastric mucosa in 
pylorus and duodenal bulb (ab), E. A. Zimmer, March, 
462 
—hypertrophy in the adult Baa John P. North and James 
Johnson, Jr., Feb., 


Q 


Sur re See FREUNDLICH, H 
UINLIN, "PATRICIA M. Ree STEVENS, CHARLES D. 


R 
RADIATIONS 


See also Atomic Energy; Radivactivity; Radium; Radon; 
Roentgen Rays 
—biologic effects of long continued irradiation (ab), Egon 
Lorenz, Jan., 161 
—colorimetric dosimeter for qualitative measurement of pene- 
trating radiations, George V. Taplin and Clayton H. 
Douglas, April 577 
—evaluation of personal radiation exposure (ed). Edith 
H. Quimby, April, 592 
—<international recommendations on radiological protection 
(ed), L.S. Taylor, Secretary, March, 431. See also, June 
892 
—-modification of resistance to ionizing radiation by humoral 
agents (ab). J. B. Graham and R. M. Graham, June, 919 
—problems of clinical radiobiology, Jorgen E. Thygesen, 
March, 403 
—radiobiological additivity of various ionizing radiations (ab), 
Raymond E. Zirkle, Jan., 162 
recommendations of the International Commission on 
Radiological Units (London, 1950) (ed), L. S. Taylor, Sec- 
retary, Jan., 117; June, 892 
injurious effects. See also Atomic Energy; Radivactivity; 
Roentgen Rays 
—~acute thermal, chemical, electrical and radiation injuries 
(ab), Charles G. Neumann, May, 796 
~—histopathologic study of radiation injuries of skin (ab), H. A. 
Teloh, et al, Feb., 319 
—radiation scoliosis; experimental study (ab), Alvin M. Arkin 
and Norman Simon, March, 469 
radiation sequelae and their treatment (ab), Arthur R 
Woodburne and Kenneth C. Sawyer, April. 635 
thorium X treatment of skin epithelioma, keratoses, and 
delayed radiation changes, J. J. Sher and William E 
Howes, Jan., 39 
use of radon ointment in the treatment of postirradiation 
ulcers (ab). Paul E. Repass, June, 920 
RADIOACTIVITY 
See also Atomic Energy; Radium; Radon; Thorium; etc 
accidental skin ulcerations from radivisotopes: recognition, 
prevention and treatment ‘ab). Henry 5S. Patton and 
R. Gordon Millar, May, 795 
apparatus for pipetting radioactive solutions (ab), A. F 
Graham, May, 796 
influence of self-absorption, volatilization, and deliquescence 
in counting of radivelements (ab), Frank J. Kelly, et al, 
Feb., 317 
method of preparing biologic fluids for counting of radio- 
elements (ab), George Burch, et al, Feb., 418 
micropipette for preparation of samples for counting in 
radiobiology (ab), George Burch, et al, Feb , 318 
quantitative determination of gamma radiation in ‘biological 
research (ab), R. F. Hill, et al, Fel), 318 
role of radioisotopes in blood dyscrasias and neuplastic dis 
eases (ab), Howard B. Hunt, June, 9) 
significance of radioisotopes to radiology Jo W. J 
Carpender, May, 793 


—use of radioactive isotopes in study of fungi and b 
(ab), J. M. Hammer, et al, April, 635 ” eee 

—what'’s new in isotopes, 1950 (ab), R. R. Newell, May, 794 

radiobromine 

—metabolism of radioactive dibromestrone in man (ab), Gray 
H. Twombly and Erwin F. Schoenewaldt, June, 919 

radiocarbon 

—circulation of ascitic fluid: interchange of plasma and ascitic 
fluid protein as studied by means of C'-labeled lysine in 
dogs with constriction of vena cava (ab), Frank W McKee, 
et al, Jan., 161 

—studies on the hazard involved in the use of CE flect of a 
single dose of C''-labeled sodium bicarbonate on the pat- 
tern of deaths from spontaneous leukemia in Akm mice 
(ab), Howard E. Skipper, et al, April, 635 

radiochlorine 

—rates of turnover and biologic decay of chloride and chloride 
space in the dog determined with the long-life isotope, C1 
(ab), G. E. Burch, et al, Jan., 161 

radiocobalt 

—radioactive cobalt® in plastic tubing for interstitial radiation 
therapy, Joseph L. Morton, George W. Callendine, Jr., 
and Wm. G. Myers, April, 553 

radioiodine. See also Thyroid 

—concentration of iodine in human stomach and other tissues 
as determined with radioactive iodine (ab), Richard 
E. Goldsmith, et al, Feb., 317 

—distribution of radioactive iodine in mice with and without 
tumor 15091a after injection of radioactive sodium iodide 
(ab), Charles D. Stevens, et al, Jan., 161 

—distribution of radioactivity in rats and man after intra- 
venous administration of diethyl 3-radioiodoethyl amine 
hydrochloride and of radioactive sodium iodide (ab), 
Alexander M. Rutenburg, et al, Feb., 318 

~-distribution studies in mice following intravenous injection 
of methyl-bis (8-iodoethyl) amine hydrochloride prepared 
with radioactive iodine (ab), Arnold M. Seligman, et al, 
Feb., 318 

—new simple method for accurate measurement of urinary 1!*! 
after tracer and therapeutic doses (ab), A. Stone Freedberg, 
et al, March, 483 

—radivactive iodine uptake in hypermetabolism of acro- 
megaly (ab), E. P. McCullagh, et al, May, 795 

—studies on lymphocytes from persons treated with radio- 
active iodine (ab), William E. Watts and Don R. Mathie- 
son, April, 634 

radioiridium 

—radioiridium teletherapy (ab), H. F. Freundlich, et al, June, 

radioiron 

—age as affecting the osmotic and mechanical one « of dog 
erythrocytes tagged with radioactive iron Ww. 
Stewart, et al, Jan., 161 

—passage of radioactive erythrocytes from the peritoneal 
cavity into the blood stream during experimental ascites 
{e8). Frank W. McKee and Wellington B. Stewart, May, 

—tracer iron distribution studies in irradiated rats with lead- 
shielded spleens (ab), R. L. Huff, et al, May, 797 

radiomercury 

— tracer studies of urinary excretion of radioactive mercury 
following oral administration of a mercurial diuretic (ab), 
William J. Overman, et al, March, 483 

radiophosphorus 

~—~atrophy of the gastric glands produced by beta rays: histo- 
ae findings in animals (ab), D. M. Douglas, et al, May, 


—histologic changes produced by a single large injection 
of radioactive phosphorus (P**) in albino rats and in C;H 
mice (ab), B. Grad and C. E. Stevens, April, 634 

~-multiple myeloma: study of 24 patients treated with radio- 
active isotopes (P*? and Sr’) (ab), John H. Lawrence and 
Louis R. Wasserman, May, 795 

—production of malignant tumors in rats with radioactive 
phosphorus (ab), Simon Koletsky, et al, Jan., 

-radioactive isotopes in study of peripheral vascular disease: 
further studies on circulation index with an evaluation of 
diagnostic and therapeutic value of priscoline (ab), Morris 
T. Friedell, et al, March, 482 

surface activity following administration, Abraham Geffen, 
Robert Loevinger, and Bernard S. Wolf, June, 857 

—use in diagnosis of avascular necrosis of femoral head (ab), 

F. R. Tucker, Jan., 152 

use in diagnosis of testicular tumors; preliminary report 
(ab), Bernard Roswit, et al, Mare 7 

use in studies of chick embryo infections with a common cold 
virus (ab), Thomas G. Ward, May, 796 

radiosodium 

-changes in the rate of flow of venous blood in the leg during 
pregnancy, measured with radioactive sodium (ab), 
H. Payling Wright, et al, March, 474 


radiostrontium 
beta-ray application to the eye, with the description a - 
applicator utilizing Sr* and its clinical use (ab), L. 


Friedell, et al, May, 792 
~multiple myeloma: study of 24 patients treated with radio- 
active isotopes (P*? and Sr) (ab), John H. Lawrence and 
Louis R. Wasserman, May, 705 
RADIOBIOLOGY. See Radiations; Radioactivity 
RADIOISOTOPES. See Radioactivity 
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RADIOLOGICAL SOCIETIES 
American Radium Society, Feb., 277 
Atlanta Radiological Society, May, 746 
Chicago Roentgen Seciety, June, 891 
Eastern Conference of Radiologists, Jan., 120 
Florida Radiological Society, June, 891 
Greater Cincinnati Radiological Society, Jan., 120 
Greater Miami Radiological Society, March, 440 
Houston Radiological Society, March, 440 
Kentucky Radiological Society, Jan.. 120 _ 
Los Angeles Radiological Society, Feb., 277 
North Carolina Radiological Society, Jan., 120 
North Dakota Radiological Society, March, 440 
Northeastern New York Radiological Society, May, 746 
Ohio State Radiological Society, April, 594 
Pennsylvania Radiological Society, March, 440 
Radiological Society of New Jersey, Feb., 277 
Rochester Roentgen Ray Society, April, 594 
St. Louis Society of Radiologists, April, 594 
San Diego Radiological Society, Feb., 277 
secretaries and meeting dates, Jan., 128; Feb., 280; March, 
444; April, 597; May, 750; June, 896 
Sociedad radiolégica panamena, Feb., 277 
RADIOLOGICAL SoctETY OF NORTH AMERICA 
notice regarding applications for membership, Feb., 276; 
March, 441 
president, John Samuel Bouslog (ed), Feb., 264 
thirty-sixth annual meeting 
ed), Feb., 266 
Carman lecture: development of angiocardiography and 
aortography, Wendell G. Scott, April, 485 
—commercial exhibit. Feb., 272 
presidential address: The radiologist-—some of his problems, 
Warren W. Furey. March, 321 
—refresher courses, Feb., 268 
—scientific exhibits. Feb., 269 
RADIOLOGY 
—in rural practice (ab). Joseph C. Bell, May, 787 
—significance of radioisotopes to radiology (ab), J. W. J. 
Carpender, May. 793 
the radiologist —some of his problems. Presidential address, 
Warren W. Furey. March, 321 
RADIOTHERAPY 
See also Radiations; Radioactivity; Radium; Roentgen 
Therapy; under diseases, organs and regions 
advances (ab), T. A. Watson, May, 788 
—chemical factors modifying radiotherapeutic response (ab), 
Frank Ellis, et al, May, 788 
RADIUM 
See also Nasopharynx, lymphoid tissue; Radiations; 
Radon; Uterus, cancer; etc. 
—studies of radium in human bone, Frank E. Hoecker and 
Paul G. Roofe, Jan., 89 
-use of autoradiographs to detect defects in radium needles 
and tubes and inequalities in the distribution of the 
radium, John H. Freed, Eugene P. Pendergrass, and 
Henry Raufer, Jan., 99 
-use of photographic films for monitoring stray x-rays and 
gamma rays, R. B Wilsey, Feb., 229; See correction, 
April, 594 
injurious effects 
—ill effects of radium menopause (ab), Hugh C. McLaren, 


920 
RADO 
use of radon ointment in treatment of postirradiation ulcers 


(ab), Paul E. Repass, June, 920 

RADTKE,F. See BECKER, H. 

RANDALL, J. H., KEETTEL, W. C., WILLUMSEN, H. C., and 
SCOTT, J. W.: Carcinoma of the cervix (University 
Hospitals, 1926-1942) (ab), Jan., 156 

RANSOHOFF, NICHOLAS S._ See ARKIN, ALVIN M. 

RAPHAEL, SUMNERI. See WATERMAN, GEORGE W. 

RAPPAPORT, EMANUEL M., and RAPPAPORT, EUGENE 

Typhoid enterocolitis simulating chronic bacillary 
dysentery. Report of a case with cure by chloromycetin 

(ab), March, 463 
BAPPATORE, EUGENE O. See RAPPAPORT, EMANUEL 


RAPPAPORT, ISRAEL. See MAYER, EDGAR 

RASMUSSEN, EARL. See GROVE, LON 

RATCLIFFE, JOHN W., BARTLETT, MARSHALL K., and 
HALSTED, JAMES A.: Diverticulosis and acute diver- 
ticulitis of the jejunum. Report of two cases (ab), Feb., 


300 

RAUFER, HENRY. See FREED, JOHN H. 

RAVELLI, A. See ANGERER, H. 

RAVENTOS, ANTOLIN, and SCHWARZ, GERHART S.: 
Penumbra effect in therapy cones, Jan., 84 

RAY, C. THORPE. See BURCH, GEORGE E. 

——See KELLY, FRANK J. 

READER, GEORGE G. See PEABODY, GEORGE E. 

REASER, PAUL. See BURCH, GEORGE E. 

REAY, E. R., and ROLLESTON, G. L.: Diagnosis of hydatid 
cyst of the kidney (ab), June, 914 

REED, EDSEL S., LEIKIN, SANFORD, and KERMAN, 

_ HERBERT D.: Kerosene intoxication (ab), March, 453 

——See BEST, MAURICE M. 

REES, CLARENCE E.: Cholangiography following common duct 
drainage (ab), April, 617 

REESER, WAYNE. See COVINGTON, TERRELL, Jr. 

REIKES, DAN, and NAHON, J. R.: Demonstration of duct of 
Wirsung through pancreatico-cutaneous fistula, June, 886 


REITMAN, PAUL H. See DeFEO, EDWARD 
REKERS, PAUL E., COULTER, MOLLY P., and WARREN, 
STAFFORD L.: Effect of transplantation of bone mar- 
row into irradiated animals (ab), March, 484 
REPASS, PAUL E.: Use of radon ointment in the treatment of 
»ostirradiation ulcers (ab), June, 920 
RESPIRATION 
—impairment of pulmonary function in anthracosilicosis (ab) 
Hurley L. Motley, et al, Jan., 137 
RESPIRATORY TRACT 
See also Bronchi; Lungs; Nasopharynx; etc 
—chronic respiratory diseases in infants and children (roentgen 
therapy) (ab), W. Price Killingsworth and Fred Y. Kuhl- 
man, Jan., 158 
-~sarcoidesis (Boeck'’s sarcoid) of upper respiratory tract; 
case with 10 years’ clinical observation (ab), David L. Poe 
and Paul S. Seager, Jan., 136 
RETICULOSARCOMA. See Stomach, tumors 
RETINA 


—glioma in father and child (ab), Joseph Laval, May, 793 
—retinal fluoroscopy in traumatic lesions of eye (ab), Cesare 
Gianturco, June, 902 

RETROPERITONEUM. See Abdomen 

REULING, J. R. See ROSSIEN, A. X. 

RHEUMATIC FEVER 

-incidence of cardiac enlargement in non-disabling rheumatic 
valvulitis (ab), Arnold L. Bachman, Feb., 293 
RIBS 

—familial incidence of cervical ribs (ab), Robert K. Purves 
and Paul H. Wedin, April, 621 

—fracture of first rib: its occurrence and clinical diagnosis 
(ab), F. 1. Powell, Jan., 151 

—osteoporotic ‘‘cough fractures" (ab), G. Zur, Feb., 306 

RICHARDSON, HAR ON H.: A case of ileo-ileal intussus- 
ception of unusual etiology, Feb., 251 

RICHARDSON, J. F., and ROSE, D. K.: Clinical evaluation of 
urokon in pyelography (ab), April, 624 

RICHTER, HANS. See WERNER, ALOYS 

RIGLER, LEO G.: Roentgen examination of the chest. Its 
limitations in the diagnosis of disease (ab), Feb., 287 

——See STAUFFER, HERBERT M. 

RIORDAN, JAMES J. See GILBERT, ROBERT L. 

RIPPLE, RICHARDC. See SCHEIE, HAROLDG. 

RIPSTEIN, CHARLES B., and MILLER, G. GAVIN: Volvulus 
of the small intestine (ab). March, 463 

RITTER, I.I. See SEGALL, S. 

ROBBINS, LAURENCE L., COLBY, FLETCHER H., SOSMAN, 
J. LELAND, and EYLER, WILLIAM R.:  Excretory 
urography: a clinical trial of a new contrast medium 
(sodium 3-acetylamino-2,4,6-triiodobenzoate), May, 684 

ROBERT, AGRIPPA G.: A consideration of the roentgen diag- 
nosis of chronic pulmonary granulomatosis of beryllium 
workers (ab), March, 451 

ROBERTS, B.M. See HUFF, R.L. 

ROBERTS, JOHN C., and BLAIR, L. G.: Bronchiectasis in 
primary tuberculous lesions associated with segmental 
collapse (ab), April, 759 

ROBINSON, SAUL J., and GARFINKLE, JACK M.: Situs in 
versus with levocardia. Case report (ab). March, 460 

ROBSON, M.J. See JACOBSON, L.O. 

RODNEY, MARVIN B. See DANNENBERG, MAX 

ROENTGEN RAYS 

See Body Section Roentgenography; Electrokymography 
Kymography; Radiations; Roentgen Therapy 
-spindle-cell epidermoid carcinoma; 5 cases im patients 
who had never been exposed to roentgen rays (ab), Mau 
rice J. Strauss, May, 484 
apparatus. See also Roentgen Therapy 
—apparatus and technic of cineroentgenography in demon 
stration of heart chambers and great vessels (ab), R. Jan 
ker, April, 611 
--identification of right and left sides in roentgenograms by a 
permanent cassette marker, Colin B. Holman and John 
D. Camp, Feb., 260 
—portable cassette changer for angiography, George |. Baron 
May, 739 
—roll-film apparatus for rapid serial filming, W. H. Thomp 
son, M. M. Figley, and F. J. Hodges, Feb., 242 
table for routine angiocardiography synchronous serial 
roentgenography in two planes at right angles (ab), O 
Axén and John Lind, May, 764 
—table unit for fluoroscopic examination of infants (ab 
Martin M. Maliner, Jan., 155 
technical apparatus for angiocardiography, indications and 
contraindications (ab), S. Buchs and G. Frommberz 
March, 475 
—the gynograph, a new improved gynoroentgenologic appara 
tus for use in conjunction with fluoroscopy and radiog 
raphy of the female genital tract, Abner |. Weisman 
Jan., 104 
diagnosis. See also under diseases and organs 
-—-inverted position in roentgenography, George V. Butler 
Jan., 66 
—specificity and reliability of roentgenographic diagnosis 
The Shattuck lecture (ab), Merrill C. Sosman, April, 626 
effects. See also Roentgen Rays, injurious effects 
attempt to detect a mammary tumor-ageat in strain C mice 
by x-radiation (ab), Howard B. Andervont and Thelma 
B. Dunn, April, 636 
—differential radiosensitivity of haploid and diploid prepupae 
and pupae of Habrobracon (ab), A. M. Clark and E. M 
Kelly, April, 637 
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ROENTGEN RAYS, effects—coni. 

—effect of transplantation of bone marrow into irradiated 
animals (ab), Paul E. Rekers, et al, March, 484 

—hemolytic effect of radiation: observations on renal bile 
fistula dogs subjected to total body radiation and on 
human blood irradiated in vitro (ab), R. Wendell Davis, 
etal, Feb., 320 

—ocular lesions induced by acute exposure of whole body of 
newborn mice to roentgen radiation (ab), Egon Lorenz 
and Thelma B. Dunn, March, 484 

—of low-voltage rays on the normal and vascularized cornea 
of the rabbit; preliminary report on the Philips machine. 
Harold G. Scheie, et al, May, 797 

—on squid larval tropisms (ab), Roberts Rugh, April, 637 

—studies on effects in vitro of roentgen radiation on the bio- 
logical activity of the agent of chicken tumor I (Rous 
sarcoma) (ab). W. Ray Bryan, et al, April, 637 

—tracer iron distribution studies in irradiated rats with lead- 
shielded spleens (ab), R. L. Huff, et al, May, 797 


films. See Roentgenograms 
fluoroscopy. See also Cineroentgenography; Roentgen Rays 
apparatus; Thorax; Tuberculosis, Pulmonary, roent- 


genography 
—method of measuring distances (ab), T. Szenes, April, 626 
injurious effects. See also Radiations, injurious effects 
—anuria followng radiation therapy in leukemia (ab). Harold 
Lear and Gordon D. Oppenheimer, May, 796 
—cicatricial comedos and milia (ab), F Reachece, Jan , 162 


—epithelioma and papilloma arising on recently irradiated 
skin; 3 cases (ab), J. Walter, Feb., 319 
—irradiation damage of the intestines following 1,000-kv 


roentgen therapy: evaluation of tolerance dose, Harold I 
Amory and Irving B. Brick, Jan., 49 
—perforation of gastric ulcer following imtensive radiation 
therapy (ab), William Feiring and Morris L. Jampol, 
March, 461 
—quantitative inferences concerning the genetic effects of 
radiation on human beings (ab), Robley D. Evans, Feb 
320 
—tadiation-induced scoliosis; 
al, March, 469 
—fradiation sickness and its 
Edward DeFeo, Paul H. Reitman, 
Nathan, March, 420 
—tesin of podophyllum in treatment of cancerous and pre- 
cancerous conditions of skin; effect on basal-cell epi- 
thelioma and seborrheic, senile and radiation keratoses 
(ab), Leslie M. Smith and H. D. Garrett, May, 796 
—rventgentherapeutic changes in small intestine; surgical 
aspects (ab), Horace M. Wiley and Everett D. Sugar- 
baker, June, 919 
—role of spleen in radiation injury aad recovery (ab), L. O 
Jacobson, et al, April, 635 
—use of anticoagulant (dicumarol) in preventing post-irradi- 
ation tissue changes in human lung; preliminary report 
ab), Stanley H. Macht and Harry Perlberg, Jr., Feb 
320 
protection against 
protecting photofluorographic personnel from excessive radi- 
ation (ab), Willard W. Van Allen, May, 797 
—secondary radiation fields surrounding photofluorographic 
equipment, Willard W. Van Allen, June, 832 
use of photographic films for monitoring stray x-rays and 
gamma rays, R. B. Wilsey, Feb., 224; See correction 
April, 594 
ROENTGEN THERAPY 
See also Betatron; Cancer, radiotherapy 
regions 
—com parison of dosage distributions with 400 
x-rays and 22 mev x-rays ‘ab . Johns, et al, April, 
633 
irradiation of bone lesions in the presence of metallic intra- 
medullary fixation, Leonard F. Peltier and Charles M 
Nice Jr., Feb., 248 
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Stanley H. Macht, Jan., 157 
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Jan., 158 
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Gerhart 5. Schwarz. Jan., 84 
-physical aspects of the roentgen radiation from a beryllium 
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clinical purposes (ab), W. A. Jennings, April, 633 
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(ab), Richard H. Chamberlain, March, 4 
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nitrogen mustard, or x-radiation (ab), Julian Frieden and 
Abraham White, April, 636 
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device and method, Eugene F. Lutterbeck and Irvin F 
Hummon, Jan , 108 
—use of wedge filters (ab 
ROENTGENOGRAMS 
determination of physical factors influencing the quality 
of the radiographic image (reproduction number method 
and its application) (ab), Arne Nelson, March, 475 
duplication by artificial solarization, with emphasis on 
simple standardized technic (ab), William H. Roper 
March, 474 


case (ab), Alvin M. Arkin, et 


treatment with dramamine, 
and M. Herbert 


under organs and 


Paul W. Roman and 


Antolin Raventos and 
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Frank Stone, Jan., 
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ROLLESTON, G.L. See REAY, E. R. 
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—treatment of far advanced malignancy; 4 cases in children 
(ab), G. M. Tice, April, 627 

angiosarcoma 

— angiosarcoma of heart (ab), Hall S. Tacket, et al, 
April, 610 


chondrosarcoma 
—of posterior mediastinum with hourglass involvement of 


spinal canal: resection and recovery; case (ab), Wilson 
Weisel and Willard B. Ross, Feb., 292 
experimental. See Tumors, experimental 
Kaposi’s 
hemangiosarcomatosis erroneously considered 
as generalized tuberculosis; case (ab), Martha D. Collins 
and Hyman Fisher, Jan., 138 
—multiple idiopathic hemorrhagic sarcoma; case (idiopathic 
multiple | .. sarcoma) (ab), Carl M. Akwa, et 
al, Feb., 
—primary lymphosarcoma of lung; case (ab), A. John Anlyan, 
et al, March, 454 
myosarcoma 
—leiomyosarcoma of duodenum (ab), J. A. Heymann and 
Gordon G. Clark, May, 772 
osteosarcoma. See Bones, tumors 
reticulosarcoma. See Stomach, tum 
SARGENT, F Sr Il, EVERSON, TILDEN C., and 
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Case report (ab), April, 615 
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lapse (ab), April, 609 

SCHIFF, LEON. See GOLDSMITH \ ome E. 

SCHISSEL, DONALD J. See KEIL, P.G 
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cardiopulmonary (cor pulmo- 
b), M. Radwan Kenawy, March, 4 

SCHLESINGER, BENNO: Gliomas the splenium of 

J corpus callosum: a roentgenologic study (ab), May, 


SCHMIDT, oy ws CLAGETT, O. THERON, and Mc- 
DON D, JOH R.: Broncholithiasis (ab), Jan., 138 

SCHMIDT, S.:  Peric effusion with myxedema (myx- 

edema heart) (ab), May, 766 

SCHMITZ, HERBERT Management of carcinoma of the 
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treatment (ab), Feb., 313 

——See SHEEHAN, J. F. 

SCHMITZ- CLIEVER, EGON: On the occurrence of a left- 
sided nae azygos lobe (ab), june, 905 

SCHNEEBER ORMAN G., PERLOFF, WILLIAM H., 
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Sopp, T. E., and Stanton, L.: An evaluation of the radio- 
iodine concentration test in the study of thyroid disease, 

SCHNEIDER. MARTIN. See ALMKLOV, JOHN R. 
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Malignant melanoma of the nose and sinuses (ab), Feb., 
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SCHUCK, M. H., and AARON, A. H.: Pulmonary tuberculosis 
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SCHWARTZ, HAROLD: Roentgen diagnosis of pleural meso 
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SCHWARZ, GERHA S.: X-ray differentiation between 
benign and malignant pyare lesions (ab), April, 613 
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SCHWEDEL- OHNB. See SAMET, PHILIP 
SCHWIPPERT, HARRY. Sce MURPHY, WALTER T, 
<a CLAUDE R.: Radioactive decontamination, May, 


SCLERODERMA 
—~eystic pulmonary fibrosis in generalized scleroderma; 2 
eases (ab), R. E. Church and A. R. P. Ellis, May, 760 


—of inner organs (ab), Eugen Jaeger, Feb., 205 
—roentgenkymographic study of distubances in mobility and 
lesions in scleroderma (ab), M. A. Lura, 
May, 76 
SCLEROSIS. Osteosclerosis 
SCOTT, J. W. ANDALL, J. H. 
SCOTT, ROLAND B., and WOODING, CLINTON H., Jr.: 
Osteogenesis imperfecta congenita: report of a case ina 
Negro infant (ab), Jan., 149 
——See KESSLER, ALTHEA D. 
SCOTT, WENDELL G.: Development of angiocardiography 
and ne, Carman lecture, April, 485 
——and SEAMAN, WILLIAM B.: Developments in cerebral 
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SCRUGGS, JOEB., Jr. See ESCHAN, ISADORE 
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SEGALL, S., RITTER, > | HWANG, W.: Case of marked 
dilatation of the pulmonary arterial tree associated with 
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(ab), March, 470 

SELIGMAN, ARNOLD M., FRIEDMAN, ORRIE M., and 

UTENBURG, ALEXANDER M.: Distribution studies 
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ethyl) amine oe prepared with radioactive 
Feb.,3 

e RUTENBURG, ALEXANDER M. 

SEMILUNAR CARTILAGES 

—torn discoid meniscus: association of discoid meniscus with 
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urman and Ernest Neustadt, Jan 

SENGER, FEDOR L., BELL, A. L. L., at ‘BARNETT, JAMES 
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SENNOTT, WALDRON M. See 

SERBER, WILLIAM. See SCHNEEBERG, NORMAN G. 

SHALLOW, THOMAS A., WAGNER, FREDERICK B.., Jr., and 
MANGES, W. BOSLEY: Primary carcinoma of infra- 
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——See CLERF, LOUIS 

SHANDS, A. R., Jr., and STONE, FRANE P.: A simple method 
for the direct ee of a section of a roentgenogram 

onto a screen, Jan 

SHANKS, Ss. COCHRANE. ” Problems in the x ray diagnosis ot 
cancer of the stomach (ab). Jan., 143 

SHANKS, W. Ses FRANK 

SHAPIRO, MYRON J. See PUTNEY, F. JOHNSON 

SHARP NOEORGE S., DEMAREE, EUGENE W., and PUGH, 
ROBERT E., re: Radiation versus surgery for cancer of 
the tongue (ab), May. 790 

——WILLIAMS, HERBERT F., and PUGH, ROBERT E., Jr.: 
Irradiation as - preterred treatment of cancer of the 
Feb., 31 

SHEEHAN, J. F., a SCHMITZ, H. E.: Histologic changes 
—~ +3 by radiation in adenocarcinomas of the uterus. 
Comparison with changes produced in squamous cell 
carcinomas of cervix (ab), April, 630 

SHEEHAN, VINCENT, and KELLY, COLM: Duodenum in- 
versum (ab), May, 770 

=, boy L., PRIETTO, CARLOS A., TUTTLE, W. M., 

d O’BR RIEN, E E, J.: An experimental study of the blood 
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SHELDE HUNTER, and PUDENZ, “ROBERT H.: Rup- 
intervertebral dises (ab). Feb., 306 
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SHELLSHEAR, .E. See LAMBIE,C.G. 

SHER, J. J..and HOWES, WILLIAM E.: Thorium X treatment 
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SHERMAN: MARY S., and HELLYER, DAVID T.: Infantile 
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vort of five cuses (ab), Jan 

SHERMAN, ROBERT S., and IVKER, MORRIS: Roentge 

vearance of thy roid metastasis in bone (ab), 

SHERWIN. BENJAMIN, and GORDIMER, HARRY: Auveu- 
rysm = oa splenic artery. Report of two cases (ab), 
March, 

WILLIAM H. See TOWSON, CHARLES BE. 

arthrography (ab), A. W. Lipmann Kessel, May, 780 

coracoclavicular joint: a rare condition treated successfully 
by operation (ab), F. J]. 5S. Hall, March, 469 

synovial osteochondromatosis (ab), Alexander E. Brodsky, 
March, 469 

dislocations 

humeral head defect in recurrent anterior dislocation (ab). 
J. Crawford Adams, Feb. , 306 

internal rotation dislocation, case (ab), L. S. Michaelis 
April, 621 

SIALOGRAPHY. See Salivary Glands 

SIGHART, H. See MORDASINI, E. R. 
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MON »E.L. See JACOBSON, L. °. 
SIMON, = X-ray appearances of acquired atelectasis of the 
pper tobes (ab) March, 451 
SIMON. ORM See ARKIN, ALVIN M. 
See FEITELBERG, SERGEI 
SIMRIL, WAYNE, and ROSE, D. K.: Replacement lipomatosis 
and its simulation of renal tumors. Report of two cases 
(ab), March, 472 
SINUSES, PARANASAL 
—malignant melanoma of nose and sinuses (ab), Joseph G. 
Schoolman and Harold W. Anderson, Feb., 311 
—origin and treatment of osteomas (ab), Olav E. Hallberg 
and Joseph W. Begley, Jr., March, 451 
See Viscera 
SKAPINKER, J.J. See BERMA 
SKAPINKER, Ss. sec KOMINS. CECIL 
See also Radiations, injurious effects; Roentgen Rays, in- 
jurious effects 
—accidental skin ulcerations from radioisotopes: recognition, 
prevention and treatment (ab), Henry S. Patton and 
R. Gordon Millar, May, 795 
—calcinosis interstitialis circumscripta; review and case 
report (ab), Mitchell S. Madison, March, 475 
—Ehlers-Danlos syndrome (ab), Joseph T. Freeman, May, 
780 


—eosinophilic granuloma; cases representing the two different 
diseases described as eosinophilic granuloma (ab), Walter 
F. Lever and Roy W. Leeper, May, 793 

—Loeffier’s syndrome with skin euitestations (ab), Albert 
M. Jones ; and Evelyn B. Ogle, Feb., 

—pachydermia with wrinkling, eed with hypertrophic 
pachyperiostitis of long bones: its occurrence in broncho- 
ar cancer (ab), Mariano R. Castex, et al, Feb., 


—roentgen rays in treatment of cutaneous diseases: limita- 
tions and contraindications (ab), C. Guy Lane, Jan., 158 
cancer 
—contact therapy in malignant lesions of skin and mucous 
membranes (ab), Origénme Dufresne and Germain Pin- 
sonneault, Feb., 310 
—epithelioma and papilloma arising on recently irradiated 
skin; 3 cases (ab), J. Walter, Feb., 319 
malignant epithelial tumors of skin of head and neck (ab), 
Grant E. Ward and James W. Hendrick, April, 627 
resin of podophyllum in treatment of cancerous and pre- 
cancerous conditions: effect on basal-cell epithelioma 
and seborrheic, senile and radiation keratoses (ab), Leslie 
M. Smith and H. D. Garrett, May, 796 
single exposures of superficial x-rays (ab), L. Janet Mal- 
lender, March, 477 
svindle cell epidermoid carcinoma; 5 cases in patients who 
had never been exposed to roentgen rays (ab), Maurice 
J. Strauss, March, 484 
-thorium X treatment of skin epithelioma, keratoses, and 
delayed radiation changes, J. J. Sher and William E. 
Howes, Jan., 39 
—treatment by irradiation (ab), R. C. Burr, Feb., 310 
SKIPPER, HOWARD E., BELL, MARTELIA J., and CHAP- 
MAN, JUANITAB.: Studies on the hazard involved in the 
use of C'*. Effect of a single dose of C'*-labeled sodium 
bicarbonate on the putters of deaths from spontaneous 
leukemia in Akm mice (ab), April, 635 
SKULL. See Cranium 
SLOAN, ROBERT H. See MULLER, WILLIAM H., Jr. 
SLOTNIK,IRVIN. See WEISEL, WILSON 
SMEDAL, MAGNUS L, and LIPPINCOTT, SAMUEL W.: 
ar sympathectomy (ab 
SMITH. BYRON. See CONVERSE, JOHN M. 
SMITH, E. J., and SCHARFE, E. E.: The nasopharyngeal 
— applicator in the treatment and prevention of 
eafness (ab), Feb., 315 


SMITH’ FREDERICK M.: Medial epicondyle injuries (ab), 


SMITH’ HONOR V., and CROTHERS, BRONSON: Sub- 
fluid a consequence of pneumvencephalography 


SMITH, "HUGH. P., Jr., and BLAKEMORE, S.: 
y of the ampulla of Vater, April, 571 
SMITH and SANCETTA, SALVATORE M.: 
ealed dissecting aneurysm of the aorta erroneously diag- 
poe paramediastinal effusion; death following at- 
mpted aspiration (ab), March, 457 
SMITH, LESLIE M., and GARRETT, H. D.: Resin of podo- 
phyllum in treat ment of cancerous and precancerous 
conditions of skin Effect on basal cell epithelioma and 
seborrheic, senile and radiation keratoses (ab), May, 796 
SMITH,O.E. See HAWKI 
SMITH, R. GLENN. See CAMPBELL, DARRELL A. 
SMITH- PETERSEN PIN. See Fem 
EDMUNDA. See NASH, ‘FRANCIS P. 
radioactive. See Radioactivity 
bicarbonate. See also Radivactivity 
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Apr 
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child (ab), June, 902 
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nostic and anatomic April, 605 
TE. See SCHNEEBERG, N 
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me 4 cholangiography in the diagnosis of Odditis, J. 
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SPINAL CANAL ROENTGENOGRAPHY 
See also Spine, intervertebral disks 
—pantopaque pulmonary embolism during myslography, 
Howard L. Steinbach and Walter B. Hill, May, 735 
—result of myelographies with water soluble media (ab), Carl- 
Erik May,7 
SPINAL CORD 
—chondrosarcoma of the posterior mediastinum with hour- 
glass involvement of spinal canal: resection and recoy- 
poe case (ab), Wilson Weisel and Willard B. Ross, Feb. 
—diastematomyelia (congenital clefts of spinal cord): diag- 
nosis and surgical treatment (ab), Donald D. Matson, 
et al, May, 781 
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—fractures of spinous processes: a “‘new"’ sign for the recog- 
nition of fractures of cervical and upper dorsal spinous 
processes, Peter Zanca and Elmer A. Lodmell, March, 


427 
——tegete of spine in childhood (ab), Hans Hildebrand, June, 


—lumbar extradural cyst (ab), Frederic Schreiber and Aage 
Nielsen, May, 782 

—spondylarthritis in children (ab), Eugene L. Saenger, June, 
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—tomography and its application to investigations of the spine 
(ab), J. H. Middlemiss, March, 468 

curvature 

—experimental scoliosis—the role of the epiphysis (ab), I. 
William Nachlas and Jesse N. Borden, April, 620 

—prognosis in idiopathic scoliosis (ab), Ignacio V. Ponseti and 
Barry Friedman, March, 468 

—radiation-induced scoliosis; case (ab), Alvin M. Arkin, et 
al, March, 469 

—radiation scoliosis; experimental study (ab), Alvin M. Arkin 
and Norman Simon, March, 469 

intervertebral disks 

ree in prolapse of disk (ab), J. Biicker, June, 


—contrast visualization of the peridural space (peridurog- 
raphy): possibility of recognition of pathologic changes 
in vertebrae and intervertebral disks (ab), Klaus Al- 
brecht and Willi Dressler, June, 912 

—erect method of myelography (ab), A. L. Loomis Bell, et 
al, Jan., 150 

—evaluation of myelography in diagnosis of lesions in low back 
(ab), Lee T. Ford and J. Albert Key, March, 468 

—ruptured cervical disks (ab), C. Hunter Shelden and Robert 
H. Pudenz, Feb. , 306 

—ruptured disk problem in the veteran (ab), Gioacchino S. 
Parrella and Anthony Zovickian, April, 621 

tumors 

—epidermoids of bony structures of skull and of spinal canal, 
with special emphasis on roentgen findings (ab), Walter 
June, 902 
tomatic hemangioma, Harr di Jan., 58 
SPIRO, | OBERT. See ABRAMS, fA RBERT 


Aneurysm 
sutigle mercury deposits in roentgenogram of heart, lungs 
and spleen in case of miliary tuberculosis (ab), Friedr. 
Ekert, June, 907 
role of spleen in radiation injury and recovery (ab), L. 0. 
Jacobson, et al, April, 635 
—tracer iron distribution studies in irradiated rats with lead- 
shielded spleens (ab), R. L. Huff, et al, May, 797 
SPONDYLAR RTHRITI See Spine 
STAEHLER, WERNER: X-ray diagnosis of inflammatory 
diseases of the internal genital organs in the male (ab), 
Feb., 309 
STANTON,A. See ROSSIEN,A 
STANTON, L. See SCHNEEBERG, NORMAN G. 
STARKLOFF, GENE B., BRICKER, EUGENE M., McDON- 
ALD, JAMES Jus and LITZOW, LOUIS T.: Proximal 
femoral venography. A preliminary report (ab), Feb., 


STATE, DAVID, GAVISER, DAVID, T. BRAN- 
NON, and WANGENSTEEN, WEN H.: Early diag- 
nosis of gastric cancer (ab), Pek 296 
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STAUB, WILBERT, GRAYZEL, DAVID M., and ROSEN- 


cardiospasm 
achalasi ase with extreme and unusual 


BLATT, PHILIP: Mediastinal parathyroid ad E 
Report of a case with unusual fatal course (ab), April, 


610 
STAUFFER, HERBERT M., and RIGLER, LEO G.: Dilata- 
tion and pulsation of the left subclavian artery in the 
roentgen-ray diagnosis of coarctation of the aorta. Roent- 
genkymographic studies in thirteen cases (ab), Jan., 141 
——See ADAMS, FORREST H 


STEATORRHEA 2 
—clinical and roentgenological findings in steatorrhea of vary- 
ing etiology (ab), Chr. J. Bjerkelund and Ole W. Husebye, 


STEEL, HOWARD H.: Calcified islands in medullary bone 
(ab), March, 466 
STEFFEN, ELIZABETH A. See La SALVIA, LUCY A. 
STEIGER. See BOUCHER, H. 
STEINBACH, HOWARD L., and HILL, WALTER B.: Panto- 
paque pulmonary embolism during myelography, May, 


735 

STEINBERG, ISRAEL. See DOTTER, CHARLES T. 

——See PEABODY, GEORGE E. 

STEPHENS, H. BRODIE. See FREEMAN, NORMAN E. 

STERILITY 

—value of x-ray therapy in amenorrhea and sterility associated 
with endometrial hyperplasia (ab), Samuel A. Wolfe, 
an., 159 
STERNUM 
—sternal secondary deposit of breast cancer treated by radium 
implantation (ab), W. Sampson Handley, Jan., 15 

STEVENS, C.E. See GRAD, B. 

STEVENS, CHARLES D., MEINKEN, MARY ANN, QUINLIN, 
PATRICIA M., and STEWART, PAUL H.: Distribution 
of radioactive iodine in mice with and without tumor 
15091a after injection of radioactive sodium iodide (ab), 


Jan., 161 
——See GOLDSMITH, RICHARD E. 
STEVENSON, C. A.: Tumors of the eosphagus (ab), March, 


460 
STEVENSON, CHARLES S.: Principal cause of breech presen- 
tation in single term pregnancies (ab), May, 782 
STEVENSON, J. J Horizontal body section radiography 
(ab), May, 787 
STEWART, J.M. See STEWART, W.B. 
STEWART, JOHN S.: Roentgenologic manifestations of para- 
sternal omental hernia (ab), Jan., 139 
STEWART, PAULH. See STEVENS, CHARLES D. 
STEWART, W.B., STEWART, J. M., 1ZZO, M. J.,and YOUNG, 
. Age as affecting the osmotic and mechanical fra- 
gility of dog erythrocytes tagged with radioactive iron 
(ab), Jan., 161 
——See McKEE, FRANK W. 
STILSON, WALTER L., and DEEB, PAUL H.: Unusual prob- 
lems in urologic radiology (ab), June, 914 
STOMACH 
See also Gastro-Intestinal Tract; Hernia; Intussusception; 
Pylorus 
—achlorhydria and duodenal ulcer; 2 cases having achlor- 
hydria and diagnosed as duodenal ulcer not proved at 
surgery (ab), A. J. Kauvar and Laban W. Leiter, May, 


~-atrophy of the gastric glands produced by beta rays: histo- 
ame findings in animals (ab), D. N. Douglas, et al, May, 
9 


a disease of antral portion (ab), Charles A. Flood, May, 

—cardio-esophageal relaxation (chalasia) as a cause of vomit- 
ing in infants (ab), William Berenberg and Edward B. D. 
Neuhauser, Jan., 142 

—chronic intermittent benign dilatation (ab), Richard Jahiel 
and Daniel J. Feldman, May, 76: 

—concentration of iodine in human stomach and other tissues 
as determined with radioactive iodine (ab), Richard E. 
Goldsmith, et al, Feb., 317 

—further development of the gastric balloon to facilitate 
intestinal intubation (ab), J. J. Wild, Jan., 146 

—generalized giant hypertrophic gastritis simulating neo- 
plasm: differential diagnosis; case (ab), Jay P. Bartlett 
and William E. Adams, Feb., 298 

~~neurofibromatosis (ab), Karl Bock, May, 770 

roentgen and pathological-anatomical picture of chronic 
phlegmon (ab), C. Buetti and P. Loustalot, Feb., 297 
cancer 

carcinoma of cardiac portion (ab), D. Berger, May, 768 

~tlinical and pathological studies of benign and malignant 
— (ab), Orville F. Grimes and H. Glenn Bell, Feb., 


difficulties in recognition at laparotomy (ab), John W. Find- 

ley, Jr., et al, Feb., 297 
~early diagnosis (ab), David State, et al, Feb., 296 

—early roentgen diagnosis (ab), M. Liidin, June, 910 

localized walled-off gas pockets due to perforation compli- 
cating peptic ulceration and gastric carcinoma (ab), 
Maurice Feldman, Jan., 144 

a in x-ray diagnosis (ab), S. Cochrane Shanks, Jan., 


relationship of gastric ulcer to gastric cancer (panel dis- 
cussion) (ab), George T. Pack, moderator, April, 613 
and diagnosis (ab), John S. LaDue, et al, 
an., 142 
x-ray differentiation between benign and malignant lesions 
‘ab), Gerhart S. Schwarz, April, 613 


cardiosp 

manifestations (ab), C. T. Bello, et al, May, 

motility 

—delayed gastric emptying time in labor (ab), Lucy A. La 
Salvia and Elizabeth A. Steffen, March, 461 

~——gastric secretion and motility as influenced by tetraethyl 
ammonium compounds (ab), M. R. Castex, et al, Feb., 296 

mucosa 

—clinical and roentgen aspects of prolapse of gastric mucosa in 
pylorus and duodenal bulb (ab), E. A. Zimmer, March, 
462 


—prolapse: its possible relationship with peptic ulcer and 
upper gastro-intestinal hemorrhage (ab), S. P. Bralow, 
et al, Feb., 299 
—prolapse; 22 cases (ab), Henry G. Rudner, May, 770 
roentgenography 
—‘‘ball fundus.’’ a symptom of high gastric stenosis (ab), 
K. Lenggenhager, Jan., 144 
—diagnosis of lesions near the cardia (ab), John H. Fitzgibbon, 
March, 460 
—enlarged gastric rugae: correlation of roentgenologic, gas- 
troscopic, pathologic, and clinical findings; analysis of 
41 cases, W. W. Vaughan, J. U. Gunter, and E. A. Erwin, 
Jr., June, 813 
—use of procaine in examination (ab), A. Oliveri and A. 
Oranger, April, 612 
tumor 
—generalized giant hypertrophic gastritis simulating neo- 
plasm: differential diagnosis; case (ab), Jay P. Bartlett 
and William E. Adams, Feb., 298 
—leiomyomata (ab), Frank Greenwood and Eric Samuel, 
May, 770 
—neurinoma (ab), Louis A. Ives, March, 460 
—pedunculated papilloma (ab), Arthur J. Atkinson, et al, 
April, 614 
—polypoid tumors: roentgen demonstration (ab), Ben Du- 
Bilier, March, 460 
—primary malignant lymphoid tumors (ab), Samuel F. Mar- 
shall and Lowell Brown, May, 769 
—reticulum-cell sarcoma; case in young woman (ab), Louis 
L. Perkel and Benjamin J. Macchia, May, 769 
——sarcoma (ab), Samuel F. Marshall and William A. Meissner, 
May, 769 
—sarcomas: review with reference to gross pathology and 
gastroscopic manifestations (ab), Eddy D. Palmer, May, 
769 
—schwannoma; 2 cases (ab), P. Anex, June. 911 
ulcers. See Peptic Ulcer 
STONE, FRANK Pp. See SHANDS, A. R.., Jr. 
STORCH, CHARLES. See DANNENBERG, MAX 
STOWELL, ROBERTE. See DAVIS, JOYCE S. 
STRAIN, JAMES E., and CONNELL, JOHN R.: Pneumo- 
thorax in the newborn infant (ab), Feb., 291 
STRATIGRAPHY. See Body Section Roentgenography 
STRAUSS, MAURICE J.: Spindle cell epidermoid carcinoma. 
Report of five cases in patients who had never been ex- 
»osed to roentgen rays (ab), March, 484 
STRONGE, R. FAWCETT, and McDOWELL, H. B.: A case 
of Engelmann's disease. Progressive diaphysial dysplasia 
(ab), Jan., 149 
STRONTIUM, RADIOACTIVE. See Radioactivity 
SUEHS, OLIVER W.: Foreign bodies in air and food passages. 
Observations on series of 85 cases (ab), April, 605 
SUGARBAKER, EVERETT D. See WILEY, HORACE M. 
SUNDBERG, R.H. See 
SUPRACONDYLOID PROCESS. See Humerus 
SUSSMAN, MARCYL. See DACK, SIMON 
SUTTON, DAVID: Radiological assessment of the normal 
aqueduct and 4th ventricle (ab), April, 603 
SWEET, W. H Trigeminal injection with radiographic con- 
trol. Technic and results (ab), Jan., 135 
SWENSON, PAUL C., and LEAMING, ROBERT H.: Chest 
lesions often confused roentgenographically with pri- 
mary cancer of the lung (ab), April, 607 
SYMPATHECTOMY 
—extrapleural fluid complicating thoracic and thoracolumbar 
sympathectomy (ab), Magnus |. Smedal and Samuel W. 
»incott, May, 764 
SYMPHALANGISM 
~symphalangism and related fusions of tarsal bones, Frank H. 
Austin, June, 882 
SYNOSTEOSIS, CALCANEONAVICULAR = See Foot 
SYNOVIAL MEMBRANE 
—synovial osteochondromatosis of shoulder (ab), Alexander 
E. Brodsky, March, 469 
SYPHILIS. See Bones; Cardiovascular System; Lungs 
SZE , F.: X-ray treatment of perineal inflammation in the 
.uerperium (ab), March, 481 
SZENES, .: A method of measuring distances in roentgen 
fluoroscopy (ab), April, 626 


T 


TACKET, HALL S., JONES, RUSSELL S., and KYLE, J. 
WARREN: (ab), 


Primary angiosarcoma of the heart 
April, 610 
TAMAKI,H.T. See KLEINERMAN, JEROME 
TANNIC ACID 
value of tannic acid enema and post-evacuation roentgeno- 
grams in examination of colon (ab), Arthur C Christie, 
et al, April, 616 


lungs 

riedr. 

& 
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TAPLIN, GEORGE V., and DOUGLAS, CLAYTON H.: A 
colorimetric dosimeter for qualitative measurement of 
ene radiations, April, 577 

TARS 

See also Ankle 
—osteochondritis of the cuboid associated with tuberculosis of 
adjacent tarsal bones; case (ab), F. Y. Khoo, April, 622 
ng gy and related fusions of tarsal bones, Frank 
ustin, June, 882 

TATTERSALL. ILLIAM. See HALL, STEPHEN 

HELEN B. See ENGLE, MARYA 

TAYLOR, JOHN A.: Marked renal hematuria with negative 
~*. findings (ab), April, 625 

See FRANKLIN, R. H. 


on Radiological Defense, 18th Annual Conference 
of Clinical Teachers of Radiology, May, pp. 639 

—preliminary suggestions for additional teaching in radi- 
of atomic defense, Roger A. Harvey, 


TECHNICIANS 
—American UNNAG, of X-Ray Technicians, April, 594 
TEILUM, GUNNA and MADSEN, VALDEMAR: Endo- 
metriosis ovarii et peritonaei caused by hysterosal pingog- 
raphy (contribution to the pathogenesis of endometriosis) 
(ab), March, 471 
TEITELB AUM, S. See FREEDLANDER, S. O. 
TELANGIECT 
—familial i telangiectasia with associated pulmon- 
ary arteriovenous aneurysm (ab), H. L. Armentrout and 
F. J. Underwood, Jan., 141 
TELOH, H. A., MASON, M. L., and WHEELOCK, M. C.: 
2 ese study of radiation injuries of the skin 


TEMPEL, CAREW. See CLARK, DUMONT 


E, A. D., and CRUTCH LOw, E. F.: Pulmonary tuber- 
culosis in the older age groups (ab), May, 760 
TESTES 


See also Castration 
—use of radioactive phosphorus (P**) in diagnosis of tumors; 
: reliminary report (ab), Bernard Roswit, et al. March, 473 
TESTOSTERONE. See Androgens 
TETANY 
roid tetany (ab), 
March 
TETRAETHYL ‘AMMONIUM 
—gastric secretion and motility as influenced by tetraethyl 
ence compounds (ab), M. R. Castex, et al, Feb., 


THEODOS, PETER A., GORDON, pveonss, LANG, LEON- 
RD +» and MOTLEY, HURLEY L .:° Studies in the 
clinical evaluation of disability in anthracosilicosis (ab), 
eb., 290 
——See MOTLEY, HURLEY L. 
THOMAS,C.I. See FRIEDELL, H.L. 
THOMPSON, DENIS H., and KAYE, JOSSE: 
disease ‘and idiopathic megacolon (ab), Jan., 
THOMPSON, JOHN J. See GASS, HARVEY 
THOMPSON, W. H., FIGLEY, M. M., and HODGES, F. J.: A 
roll- film apparatus for capid serial filming, Feb., 242 
THOMS, HERBERT, and WYATT, ROBERT H.: 
rr yt ic contraction (ab), Jan., 153 
THORACIC DUCT 
Patiialnamstie thoracic duct cyst; an unusual medi- 
octinal tumor (ab), George L. Emerson, March, 455 
THORA 
See - Heart; Lungs; Mediastinum; etc. 
—Kahler's disease localized in thorax with bilateral pleural 
involvement demonstrated by fluoroscopy 
(ab), H. Boucher, et al, March, 45! 
—suppurative complications of wounds 
(ab), Joseph P. Lynch, March, 451 
—thoracic diverticula which originate from the 
(ab), Robert E. Gross, et al, Feb., 300 
roentgenography 
—report of joint committee (American College of Chest Physi- 
cians and American College of Radiology) on chest x-ray, 
April, 595 
tumors 
—intrathoracic ganglioneuroma (ab), 
Keogh, April, 608 
—intrathoracic lipoma in dome of pleura; 
Dissmann, May, 764 
—resection of an intrathoracic “‘hibernoma” (ab), C. Frederick 
ite, et al, April, 608 
THORIUM 
ernest of skin epithelioma, keratoses, and delayed radi- 
ation coanece, J. J. Sher and William E. Howes, Jan., 39 
THOROTRA 
—bilateral lung carcinoma, associated with injection 
of thorotrast (ab), L. Abrahamson, et al, April, 608 
rae after direct pyelography (ab), Umberto Cocchi, Feb., 


309 
THREEFOOT, SAMA. See BURCH, GEORGE E. 
——See KELLY, FRANK J. 
THROMBOSIS 
—arteriosclerosis and arterial thrombosis in lower limb: 
roentgen study (ab), Ake Lindbom, March, 473 
—pulmonary artery thrombosis: roentgen manifestations, 


H. Bakwin, et al, 


4 
‘A study of 


intestine 


J. G. Rogers and J. 


case (ab), Erwin 


ioe Hanelin and William R. Eyler, May, 689 
THYGESEN,  ameed E.: Problems of clinical radiobiology, 
March, 40: 
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THYMUS 

—mixed tumors: criteria for their differentiation and their 
radiotherapeutic response (ab), Stuart J. Eisenberg and 
F. Sahyoun, March, 478 

THYROID 

—distribution of radioactive iodine in mice with and without 
tumor 15091a after injection of radioactive sodium iodide 
(ab), Charles D. Stevens, et al, Jan., 161 

—evaluation of radioiodine concentration test in the study of 
thyroid disease, Norman G. Schneeberg, William H. Per. 
loff, and William Serber, with the technical assistance of 
T. E. Sopp and L. Stanton, June, 869 

—evaluation of radioiodine test for thyroid —_y (ab), 
Henry L. Jaffe and Richard E. Ottoman, May, 7 

—histologic localization of absorbed radioactive iodine i in some 
human thyroid diseases (ab), Frederick L. Kreutzer, et 
al, March, 483 

—skeletal changes in manner of cretinism after thyroidectomy 
in childhood (ab), Otto-Hans Kahler and Hans von 
Braunbehrens, Feb., 305 

—subacute thyroiditis (ab), George Crile, Jr., and Eugene W. 
Rumsey, March, 481 

cancer 

—carcinoma (ab), Grant E. Ward, et al, March, 478 

—concentration of I!*! in thyroid cancer, shown by radio- 
autography: study of 100 consecutive cases showing 
the relation of histologic structure to the function of thy- 
roid carcinoma (ab), Patrick J. Fitzgerald, et al, Jan., 160 

—metastatic adenocarcinoma of thyroid with elevated basal 
metabolism; radioiodine studies (ab), S. J. Weinberg, 
et al, May, 794 

—roentgen appearance of thyroid metastasis = bone (ab), 
Robert S. Sherman and Morris Ivker, Jan., 150 

hyperthyroidism 

—treatment with radioactive iodine (ab), Sergei Feitelberg, 
etal, Jan., 160 

—use of radioactive iodine in diagnosis of hyper- and hypo- 
thyroidism (ab), W. F. Perry and J. P. Gemmell, April, 


hypothyroidism 
—produced by radioactive iodine (I'*') in treatment of eu- 
thyroid patients with angina pectoris and congestive 
heart failure: early results in various types of cardio- 
vascular diseases and associated pathologic states (ab), 
Herrman L. Blumgart, et al, April, 634 
-use of radioactive iodine in diagnosis of hyper- and hypo- 
rs (ab), W. F. Perry ana J. P. Gemmell, April, 


TICE, M.: 
»ort of four cases in children (ab), 
TIEVS CY, GEORGE. See BERSACK, SOLOMON R. 
TILLIER, H., PORTIER, A., and BOULARD, C.: Large ob- 
structive emphysematous bulla of the right lung in the 
course of an aneurysm of the aortic arch (ab), Feb., 293 
TIRMAN, WALLACE S., EISAMAN, JACK L., and LLOYD, 
JOHN T.: Pulmonary artery obstruction. Report of 
case with angiocardiographic demonstration, June, 876 
TOBACCO 
——smoking and bronchogenic carcinoma (ed). Jan., 116 
TOD, MARGARET. See PATERSON, RALSTON 
TOMOGRAPHY. See Body Section Roentgenography 
TONGUE 
cancer 
—end results and treatment (ab), B. W. Windeyer, April, 628 
—end results of radiotherapy (ab), Juliette Baud, April, 627 
—end results of treatment (ab), Elis Berven, April, 627 
—radiation vs. surgery (ab), George S. Sharp, et al, May, 790 
—technic and results of treatment with a 10 gram radium 
beam ~y > aw Constance A. P. Wood, April, 628 
eatment ( A. Jentzer, March, 477 
TONIOLO, GIUSEPP PE: Calcaneal epiphysitis: 
ception (ab), Feb., 307 
TOTTEN, HAROLD P.: Early diagnosis of ometation ob- 
struction of the small intestine (ab), April, 6 
tater CHARLES E., and SHOFSTALL, ‘WILLIAM H.: 
arc 


Treatment of far advanced malignancy. Re- 
April, 627 


a false con- 


Carcinoma of the ear (ab) 
TOXOPLASMOSIS 
—in a 9-year-old girl (ab), Paul Freeman and Helen B. Pryor, 
Jan., 135 


—roentgen diagnosis of pathological defects due to toxoplas- 
mosis (ab), Johannes Schoeps, April, 603 
TRACEY, MARTIN L., HELDEN, GERARD O., and BRUNS, 
HANS Roentgenographic demonstration of Ascaris 
lumbricoides in the intestinal tract. Report of case (ab), 
Feb., 
TRACHEA. _ See Fistula, esophagotracheal 
TREVOR, VID: Tarso-epiphysial aclasis. A congenital 
error of 7 development (ab), April, 622 
TRICUSPID V 
—Ebstein’s anomaly; 3 cases, with analysis of clinical syn- 
drome (ab), Mary A. Engle, et al, May, 766 
TROUT, E. DALE, and GAGER, R. M.: Protective materials 
for field definition in radiation therapy (ab), Feb., 317 
TRUNCUS AORTICUS. See Aorta 
tocneee ARTERIOSUS. See Heart, abnormalities 
TUBERCULOMA. See Tumors, tuberculoma 
TUBERCULOSIS 
See also Bones; Genitals; 
Tuberculosis, Pulmonary 
—generalized hemangiosarcomatosis considered 
as generalized tuberculosis; case (ab), Martha D. Collins 
and Hyman Fisher, Jan., 138 


Intestines; Meninges; Tarsus; 
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SIS, PULMONARY teric lip ; case with distinctive roentgenographic 
ind their ap es om in primary tuberculous lesions associated with features, E. Frank Everett and Daniel L. Fink, March, 
berg and segmental collapse (ab), John C. Roberts and L. G. Blair, 370. Seealso, June,892 
May, 759 —resection of an intrathoracic ‘‘hibernoma” (ab), C. Frederick 
—in older age groups (ab), A. D. Temple and E. F. Crutchlow, Kittle, et al, April, 608 . 
without May, retroperitoneal fatty tumors; report of case and collective 
m iodide —in University of Buffalo medical students (ab), M. H. review of the literature from 1937 to 1947 (ab), Aaron 
Schuck and A. 1. Aaron, March, 453 ~~ , . Farbman, Jan., 148 
st i mercury deposits in roentgenogram o eart, ymphoma 
me — and po = com of miliary tuberculosis (ab), —primary malignant lymphoid tumors (ab), Samuel F. Mar- 
tance of Friedr. Ekert, June, 907 shall and Lowell Brown, May, 769 
occurrence following pulmonary excision for non-tuber- melanoma 
on (ab) culous diseases (ab), Harry L. Katz, April, 607 s —malignant melanoma of nose and sinuses (ab), Joseph G. 
4 ; __primary coccidioidomycosis and concomitant tuberculosis Schoolman and Harold W. Anderson, Feb 
im some (ab), Marcel Kahn, April, 607 ; meningioma. See Meninges 
itzer, et —study on problem of incomplete pneumothorax: kaolin mesothelioma. See Tumors, endothelioma 
dusting of pleural space (ab), E. R. Mordasini and H. Sig- mixed 
dectomy hart, March, 454 —of thymus: criteria for their differentiation and their 
ans von mass roentgenologic surveys. See also Mass Surveys radiotherapeutic response (ab) . Stuart J. Eisenberg 
—critical evaluation (ab), Katharine R. Boucot and David A. and Philip F. Sahyoun, March, 478 
gene W. Cooper, May, 759 myeloma. See also Bones, marrow 
: —report of joint committee on chest x-ray (American College -osteosclerosis in plasmocytoma; case (ab), Lorenz M. Kohler 
of Chest Physicians and American College of Radiology), and Albert Laur, June,912 _ 
April, 595 —plasmocytoma (myeloma): histopathology and radiologic 
y radio- —ryesults that are obtained (ab), Julius B. Novak and Theda picture (ab), Roberto D'Alé, March, 467 
showing L. Waterman, April, 607 —plasmocytoma of nasal cavity (ab), Thomas A. Maguda 
| of thy- —role of dual reading (ab), J. Yerushaimy, et al, Feb., 201 and Sydner D. Maiden, Jan. , 155 
n., 160 roentgenography. See also Tuberculosis, Pulmonary, mass —re-evaluation of solitary plasma-cell myeloma of bone (ab), 
‘d basal roent genologic surveys William M. Christopherson and A. J. Miller, Feb., 305 
einberg —-detection: comparative value of routine radiologic exami- myoma 
: nations and routine laboratory procedures (ab), Homer D. —leiomyoma of esophagus (ab), Alfred Goldman and Harold 
ie (ab) Peabody, Jr., and R. H. Sundberg, May, 758 Masters, Feb., 295 é 
: —technic of diagnostic fluoroscopy (ab), Stephen Hall and —leiomyomata of stomach (ab), Frank Greenwood and Eric 
William Tattersall, May, 759 Samuel, May, 770 
telberg TUCKER, F. R.: Use of radioactive phosphorus in the diagnosis neurinoma . 
; of avascular necrosis of the femoral head (ab), Jan., 152 —of stomach (ab), Louis A. Ives, March, 460 
1 hypo- TUMEN, HENRY J.: Diagnostic problems of gross hemorrhage —schwannoma of stomach; 2 cases (ab), P. Anex, June, 911 
. April, from the upper gastro-intestinal tract (ab), June, 910 neuroblastoma , 
TUMORS —involving urinary tract (ab), Francis G. Harrison, et al, May, 
See also Cancer; Sarcoma; and under names of organs and 472 
of eu- regions neuroma 
gestive adamantinoma. See Pituitary Body, tumors —roentgen manifestations of acoustic neuromas (ab), Bernard 
cardio- adenoma. See Bronchi, tumors; Lungs, tumors; Parathy- S. Epstein, June, 901 
(ab), roid; Pituitary Body osteoma 
angioma —fibro-osteoma in mandible of child (ab), Anders Sonesson, 
| hypo- —aneurysmal bone cyst: pathological entity commonly June, 902 : 
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